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INTRODUCTION

Tech Briefs are short announcements of new technology derived from the research and
development activities of the National Aeronautics and Space Administration. These
briefs emphasize information considered likely to be transferrable across industrial,
regional, or disciplinary lines and are issued to encourage commercial application.

This Cumulative Index to NASA Tech Briefs contains abstracts and four indexes —
subject, personal author (innovator), originating center, and tech brief number — for
1986-1990 Tech Briefs.

Although some abstracts will refer to the NASA STI Facility for additional information,
please use the new name, NASA Center for AeroSpace Information at the same address.

Availability of NASA Tech Briefs

Distribution of the free publication NASA Tech Briefs is limited to the domestic profes-
sional community.

Requests for individual Tech Briefs or for copies of the publication should be addressed
to the Manager, Technology Transfer Office, P.O. Box 8757, Baltimore, MD 21240-
0757.

If you are seeking any information on NASA’s Technology Utilization Program, its
documents and services, please call (410) 859-5300, Ext. 245.

The January 1988 edition of the NASA Thesaurus (NASA SP-7064) is used as the
authority for the indexing vocabulary that appears in the subject index. The NASA
Thesaurus should be consulted in examining the current indexing vocabulary, includ-
ing associated cross-reference structure. Only the subject terms that have been
selected to describe the documents abstracted in this issue appear in the subject index.
Copies of the NASA Thesaurus may be obtained from the National Technical Informa-
tion Service,
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B90-10084

WIDEBAND MICROSTRIP ANTENNA-FEEDING ARRAY

JOHN HUANG (Caltech)

Mar. 1990 Additional information available through: NASA

CASI, Technology Utilization Office, PO. Box 8757, Baiti-

more, MD. 21240-0757

NPO-17548 Vol. 14, No. 3, P. 26
Special impedance-matching probes help reduce feed

complexity. Lightweight array of microstrip antenna elements

designed to transmit and illuminate refiector antenna with

circularly polarized radiation at 1,545 to 1,550 MHz and to

receive circularly polarized radiation at 1,646 to 1.660 MHz.
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Microstrip array is cluster of 7 subarrays containing total of < ABSTRACT
28 microstrip patches. Produces circulary polarized beam
with suitable edge taper to illuminate reflector antenna. Tear
drop-shaped feed probe provides gradual change of field
from coaxial transmission line into microstrip substrate. In-
tended to be part of larger overlapper-cluster array generat-
ing multiple contiguous beams.
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01 ELECTRONIC COMPONENTS AND
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B86-10001 '

MICROSTRIP ANTENNA GENERATES CIRCULARLY

POLARIZED BEAM

J. HUANG (Caltech)

Jul. 1986

NPO-16460 Vol. 10, No. 1, P. 32
Circular microstrip antenna excited with higher order transverse

magnetic (TM) modes generates circularly polarized, conical

radiation patterns. Found both theoretically and experimentally that

peak direction of radiation pattern is varied within wide angular

range by combination of mode selection and loading substrate

with materials of different dielectric constants.

B86-10002

IMPROVED HIGH/LOW JUNCTION SILICON SOLAR CELL

A. NEUGROSCHEL (University of Florida), S. C. PAQ (University

of Florida), F. A. LINDHOLM (University of Florida), and J. G.

FOSSUM (University of Florida)

Jul. 1986

LEW-13618 Vol. 10, No. 1, P. 34
Method developed to raise value of open-circuit voltage in silicon

solar cells by incorporating high/low junction in cell emitter.

Power-conversion efficiency of low-resistivity silicon solar cell

considerably less than maximum theoretical value mainly because

open-circuit voltage is smaller than simple p/n junction theory

predicts. With this method, air-mass-zero opencircuit voltage

increased from 600 mV level to approximately 650 mV.

B86-10003

INCREASED SPECTRAL RESPONSE FOR CHARGE-COUPLED

DEVICES

J. R. JANESICK (Caltech), and T. ELLIOTT (Caltech)

Jul. 1986

NPO-16150 AND NPO-16290 Vol. 10, No. 1, P. 38
Significant improvement in charge-coupled-device (CCD)

spectral sensitivity is demonstrated over remarkable range.

Improvement in quantum efficiency, in conjunction with CCD

low-read-noise floor (less than 4e) opens up new scientific

opportunities in fields of biology, nuclear science, laboratory plasma

diagnositcs, and host of other physical and astronomical

applications in the UV, X-UV, and X-ray regimes.

B86-10004
SUBMICRON SILICON MOSFET
T. DAUD (Caltech)

APRIL 1992

Jul. 1986
NPO-16601 Vol. 10, No. 1, P. 40
Process for making metal-oxide/semiconductor field-effect
transistors (MOSFET's) results in gate-channel lengths of only few
hundred angstroms about 100 times as small as state-of-the-art
devices. Gates must be shortened to develop faster MOSFET’s;
proposed fabrication process used to study effects of size reduction
in MOS devices and eventually to build practical three-dimen-
sional structures.

B86-10005
BURIED-DIELECTRIC-MICROSTRIP NETWORK
P. K. CHEO (United Technologies Corp.), R. A. WAGNER (United
Technologies Corp.), and M. GILDEN (United Technologies Corp.)
Jul. 1986
LAR-13285 Vol. 10, No. 1, P. 42
Problem of obtaining very-broadband frequency response
resolved with buried-dielectric-microstrip  matching  network
incorporated into infrared waveguide structure. Waveguide mod-
ulator structure represents state-of-the-art of integrated optical
devices: Has three-dimensional shape to accommodate three
quarter-wavelength-transformers for microwave impendance
matching at both input and output terminals. Microwave network,
along with microstrip line designed with aid of computer, integrated
with optical waveguide and used to tune line-selectable CO2 laser
that provides total tuning range of 30 GHz in two sidebands.

B86-10006

BRUSH-TYPE CONNECTORS FOR THERMOELECTRIC

ELEMENTS

C. WOOD (Caltech)

Jun. 1986

NPO-16545 Vol. 10, No. 1, P. 44
Wire brushes used to connect positive and negative legs of

semiconductor thermoelectric generators to power leads and heat

sources and sinks. Brushes are flexible thermal and electrical

conductors that readily accommodate expansion and contraction

of legs with changing temperature. Thus, direct conductive coupling

between heat source and sink allowed, in contrast to older and

less efficient method of having to couple radiatively to

accommodate thermal expansion.

B86-10007

PHASE-LOCKED LASER ARRAY WITH NONUNIFORM

SPACING

D. E. ACKLEY (RCA Corp.)

Jun. 1986

LAR-13281 Vol. 10, No. 1, P. 47
To obtain phase-locked array that reliably produces single

far-field lobe, configuration inciudes lasing stripes not placed on

regular centers but located in regular way with nonuniform centers

(i.e., with spacing determined by some function). Alternatively, lasing
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stripes placed on set of periodic arrays with different stripe-to-stripe
centers interlaced onto single chip or placed in structure in which
stripe-to-stripe spacing is random or pseudorandom. Monolithic,
phase-locked, semiconductor-laser array design produces output
laser beam comprising substantially single lobe.

B86-10008

ULTRASONIC BONDING TO METALIZED PLASTIC

B. L. CONROY (Caltech), and C. T. CRUZAN (Caltech)

Jun. 1986 '

NPO-16087 Vol. 10, No. 1, P. 48
New technique makes it possible to bond wires ultrasonically

to conductor patterns on such soft substrates as plain or

ceramic-filled polytetrafluoroethylene. With ultrasonic bonding,

unpackaged chips attached to soft circuit boards. Preferred

because chips require substrate area and better matched

electrically to circuit board at high frequencies.

B86-10009

MICROWAVE ANTENNA WITH REDUCED NOISE LEAKAGE

A. G. CHA (Caltech)

Jun. 1986

NPO-15785 Vol. 10, No. 1, P. 48
Gain or gain-to-temperature ratio of dual-shaped subreflector

receiving antenna increased when illumination is tapered near

aperture edge. Taper imposed in antenna feed reduces spillover

in transmitting mode and reduces noise pickup in receiving mode.

B86-10010

PULSED-CORONA ELECTROSTATIC CHARGER

W. K. RHIM (Caltech), D. D. ELLEMAN (Caltech), B. MAKIN

(Caltech), and W. T. SIMMS (Caltech)

Jun. 1986

NPO-16523 Vol. 10, No. 1, P. 50
Experimental charge-generating apparatus  supplies nano-

coulomb charges to small objects. Purpose of experiment to

develop contactiess charger for solid or liquid spheroids in

contactless (levitation) processing. Circuit generates high-voltage

RF Pulses, applied between two electrodes in each set. Also applies

60 Hz high accelerating voltage between two sets of electrodes.

Two sets of electrodes made of conductive paint on acrylic sheets,

placed diametrically opposite each other in supporting cylinder.

B86-10011

CALCULATING DIRECTIVITIES OF PLANAR-ARRAY

ANTENNA FEEDS

Y. RAHMAT-SAMII (Caltech), and S. W. LEE (Caltech)

Jun. 1986

NPO-16505 Vol. 10, No. 1, P. 51
Design of planar-array antennas and antenna feeds aided by

new approach to calculation of array directivity. Technique takes

into account polarizations, asymmetries in element patterns,

nonuniform element spacings, and arbitrary excitations. Gives

numerical results faster than previous integration methods, and

results agree with those obtained by older methods.

B86-10012

RELIABLE ONE-SHOT SEPARATION OF CONNECTORS

W. R. HOLMBERG (McDonnell Douglas Corp.)

Jun. 1986

MSC-20839 Vol. 10, No. 1, P. 52
Concept for separating electrical connectors by remote control

simple and reliable. Suitable for one-time, irreversible separations,

method uses weak explosion to destroy one member of the

connector.

B86-10013

FLEX CIRCUITRY FOR CONFINED SPACES

J. B. FITZPATRICK (Simmonds Precision), and L. C. MAIER

(Simmonds Precision)

Jun. 1986

MSC-20773 Vol. 10, No. 1, P. 52
To facilitate installation of electronic equipment in confined

spaces, circuitry preassembled on flexible wiring. Mother boards,

large bypass capacitors, and interface connectors mounted on

flexible wiring and tested before installation. Flexibie circuits

eliminate need for in-place hardwiring and allow smaller enclosures

to be used.

BB86-10014

IMPROVED SOLAR-CELL TUNNEL JUNCTION

T. DAUD (Caltech), and A. KACHARE (Caltech)

Jun. 1986

NPO-16526 Vol. 10, No. 1, P. 53
Efficiency of multiple-junction silicon solar cells increased by

inclusion of p+/n+ tunnel junctions of highly doped GaP between

component cells. Relatively low recombination velocity at GaP

junction principal reason for recommending this material. Relatively

wide band gap also helps increase efficiency by reducing optical

losses.

B86-10015

ADVANCED IPV NICKEL/HYDROGEN CELL

J. J. SMITHRICK, M. A. MANZO, O. GONZALEZ-SANABRIA, and

D. G. SOLTIS

Jun. 1986 See Also (NB4-23025)

LEW-13969 Vol. 10, No. 1, P. 54
Expansion and contraction of electrode stack accommodated

to increase cycle life. Three features of advanced designs new

and not incorporated but fully compatibie in either contemporary

cells: use of alternate methods of oxygen recombination,

serrated-edge separators, and expandable stack. Designs also

consider electrolyte volume requirements over life of cells and

are fully compatibie with state-of-the-art designs. Cells improve

performance, life, and usable energy leading to lighter storage

devices for low Earthorbit applications for commercial or

government applications.

B86-10097

ADJUSTABLE HEADBAND FOR EARPHONES

P. C. TOOLE, H. E. CHALSON, and S. BUSSEY

May 1986

KSC-11322 Vol. 10, No. 2, P. 32
New handband designed for comfort and convenience. New

band consists of pair of steel head-clamping spring strips joined

by tensioning screw. Cushioned side support mounted on end of

one strip, and cushioned earphone and microphone mounted on

end of second strip. Band reversible. Easily adjusted for head

size and readily readjusted for greater comfort without removing.

B86-10098

LINEAR PHASE MODULATOR

R. H. HESSE (TRW, Inc.)

May 1986

MSC-20555 Vol. 10, No. 2, P. 34
Circuit suppresses AM component while providing matched input

impedance. Phase modulation uses reflective properties of series

resonant tank to reflect all of signal except for small amount in

unloaded Q of coils and varactor diode. Circuit used in payload

integrator of Space Shuttle S-band communications and tracking

equipment, has applications in other communications and tracking

equipment.



B86-10099

CROSS-ARRAY ANTENNA WITH SWITCHED STEERING

R. S. IWASAKI (Axiomatix)

May 1986

MSC-20889 Vol. 10, No. 2, P. 38
Selected phase shifting of feeds to antenna elements aims

antenna beam. Antenna for Space Shuttle controlled in two

dimensions by double-pole, double-throw switches antenna feeds.

Switches control phasing of antenna elements by transposing

transmission-line delay elements between feeds to pairs of

elements located on opposite sides of antenna. Same principles

can be applied to antennas with additional elements along each

axis.

B86-10100

POSITIVE-INDEX GUIDING IN CDH-LOC LASERS

D. BOTEZ (RCA Corp.)

May 1986

LAR-13312 Vol. 10, No. 2, P. 40
Nonabsorbing passive region has beam-guiding capability.

Convex-lensshaped layer has refractive index higher than

surrounding material so serves as optical waveguide. Four times

more power achieved for devices of this type not incorporating

the passive region.

B86-10101

BIDIRECTIONAL DC-TO-DC POWER CONVERTER

C. R. GRIESBACH (Martin Marietta Corp.)

May 1986

MFS-28095 Vol. 10, No. 2, P. 40
Solid-state, series-resonant converter uses high-voltage

thyristors. Converter used either to convert high-voltage, low-current

dc power to lowvoltage, high current power or reverse. Taking

advantage of newly-available high-voltage thyristors to provide

better reliability and efficiency than traditional converters that use

vacuum tubes as power switches. New converter essentially

maintenance free and provides greatly increased mean time

between failures. Attractive in industrial applications whether or

not bidirectional capability is required.

B86-10102

VIDEO PROCESSOR FOR TRANSPONDER PULSES

F. BYRNE

May 1986

KSC-11155 Vol. 10, No. 2, P. 42
Circuit detects interrogation signals from air-traffic-control

station and determines whether transponder of airplane should

respond. Circuit examines relative magnitudes of first two pulses

in three-pulse sequence of interrogation signal. On basis of relative

magnitudes, circuit decides whether main lobe of interrogating radar

beam is received (response should be generated) or only side

lobe received (and interrogation ignored). Circuit simple and

inexpensive.

B886-10103
LITHIUM-COUNTERDOPED SOLAR CELLS
|. WEINBERG, and H. BRANDHORST
May 1986
LEW-14177 Vol. 10, No. 2, P. 43
Resistance to damage by energetic electrons increased.
Lithium-counterdoped cells produce more output power than
presently-used, conventional n + p silicon cells, after irradiation
by MeV electrons. In addition to possessing increased radiation
resistance, lithium-counterdoped silicon solar cells show significant
performance restoration when annealed at temperature of 100
degrees C. Performances compared after irradiation with 1-MeV
electrons. Lithium-counterdoped solar cell offers potential for in
situ annealing in space. Process increases electrical power
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available from solar-cell array during use in space missions subject
to degrading particulate environment of space.

B86-10104

EJECTION MECHANISM FOR CIRCUIT BOARDS

T. L. HOUFF (Hughes Aircraft Co.), and D. SHINNO {Hughes

Aircraft Co.)

May 1986

MSC-20763 Vol. 10, No. 2, P. 46
Damage to connectors reduced and special tools not needed.

Clockwise rotation of screw tightens wedges against mounting

body and right heat sink. Counterclockwise rotation of screw drives

bottom wedge downward and jacking ring upward, pulling pins

away from mating connector. Screw in mechanism turned to

produce jacking force that disengages board from mating

connector. Force parallel to connector pins do not bend or brake.

When disengaged, board protrudes from assembly and readily

grasped by operator.

B86-10105

BROADBAND ULTRASONIC TRANSDUCERS

R. C. HEYSER (Caltech)

May 1986

NPO-16590 Vol. 10, No. 2, P. 47
New geometry spreads out resonance region of piezoelectric

crystal. In new transducer, crystal surfaces made nonparallel. One

surface planar; other, concave. Geometry designed to produce

nearly uniform response over a predetermined band of frequencies

and to attenuate strongly frequencies outside band. Greater

bandwidth improves accuracy of sonar and ultrasonic imaging

equipment.

B886-10106
CORRECTING FOR NONLINEARITY IN A PHOTODETECTOR
R. A. SCHINDLER (Caltech)
May 1986
NPO-16055 Vol. 10, No. 2, P. 47
Simple positive-feedback circuit varies bias voltage as
necessary. ideal detector biased with constant voltage, detector
current proportional to photon flux plus constant offset. Detector
connected between inverting input and ground, and feedback from
operational amplifier through feedback resistor Rf make voltage
at inverting input equal to noninverting input. Bias voltage held
constant. Principle applied to linearizing mercury cadmium telluride
infrared detectors in Fourier-transform spectrometers and other
spectral and imaging instruments.

B86-10107

IMPROVED HIGH/LOW JUNCTION SILICON SOLAR CELL

A. NEUGROSCHEL (University of Florida), S. C. PAO (University

of Florida), F. A. LINDHOLM (University of Florida), and J. G.

FOSSUM (University of Florida)

May 1986

LEW-13618 Vol. 10, No. 2, P. 48
Air-mass-zero open-circuit voltage increased to 650 mv.

Oxide-charge-induced high/low emitter solar cell, electron

accumulation layer induced by positive charge. High/low emitter

suppresses dark emitter recombination current, resulting in

power-conversion efficiencies significantly higher than previously

achieved.

B86-10108

A 25-KW SERIES-RESONANT POWER CONVERTER

R. J. FRYE, and R. R. ROBSON (Hughes Research Laboratories)

May 1986 See Also (N84-17481)

LEW-14197 Vol. 10, No. 2, P. 49
Prototype exhibited efficiency of 93.9 percent. 25-kW resonant
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dc/dc power converter designed, developed, fabricated, and tested,
using Westinghouse D7ST transistors as high-power switches.
D7ST transistor characterized for use as switch in series-resonant
converters, and refined base-drive circuit developed. Technical
base includes advanced switching magnetic, and filter components,
mathematical circuit models, control philosophies, and switch-drive
strategies. Power-system benefits such as lower losses when used
for high-voltage distribution, and reduced magnetics and filter mass
realized.

B86-10197

FABRICATION OF AN X-RAY IMAGING DETECTOR

G. E. ALCORN, and A. S. BURGESS

May 1986

GSC-12956 Vol. 10, No. 3, P. 30
X-ray detector array yields mosaic image of object emitting 1-

to 30-keV range fabricated from n-doped silicon wafer. In proposed

tabrication technique, thin walls of diffused n+ dopant divide wafer

into pixels of rectangular cross section, each containing central

electrode of thermally migrated p-type metal. This pnn+

arrangement reduces leakage current by preventing transistor

action caused by pnp structure of earlier version.

B86-10198

SELF-ALINING ELECTRICAL CONNECTOR

A. SWANIC (Arbus, Inc.)

May 1986

MFS-26022 vol. 10, No. 3, P. 33
Mating pair of insulators forces initial alinement of plug and

socket. Male pins recessed behind one of alining insulators so

they cannot touch female contacts alined. Contacts mate when

coupling nut draws alined plug and socket together, depressing

one of alining insulators against spring. Compressed spring provides

tension on mated threads of assembly helping connector to resist

loosening under vibration or shock. Arrangement prevents breakage

or bending of male pins on conventional connectors when misalined

contacts carelessly pressed together.

B86-10199
ROM-BASED PLAN-POSITION-INDICATOR SWEEP DRIVER
J. M. FRANKE, and B. D. LEIGHTY
May 1986
LAR-13328 Vol. 10, No. 3, P. 34
Circuit produces PPI display on conventional X-Y oscilloscope.
Circuit requires three inputs. First is once-per-scan pulse to
synchronize display to north, relative heading, or another reference
direction. Second is once-per-degree-of-rotation putse to advance
sweep rotation. Third input is normal sweep ramp. Duration of
ramp corresponds to maximum displayed range. Changing ramp
duration, while holding its peak amplitude constant, changes
maximum dispiayed range. Conventional methods to accomplish
this task use mechanically-driven deflection coils or
mechanically-driven sine and cosine potentiometers, requiring
mechanical preventive maintenance plus dedicated display
indicator. New method displays radar sweep on any conventional
storage oscilloscope.

B86-10200

VARIABLE SYNTHETIC CAPACITANCE

L. L. KLEINBERG

May 1986

GSC-12961 Vol. 10, No. 3, P. 36
Feedback amplifier circuit synthesizes electronically variable

capacitance. Variable Synthetic Capacitor is amplifier circuit with

follower/feedback configuration. Effective input capacitance

depends on input set current. If synthetic capacitor is connected

across resonant element of oscillator, oscillator frequency

controlled via input set current. Circuit especially suitable for fine

frequency adjustments of piezoelectric-crystal or inductor/capacitor
resonant oscillators.

B86-10201

HIGH-RESOLUTION THERMAL X-RAY DETECTOR

S. H. MOSELEY

May 1986

GSC-12953 Vol. 10, No. 3, P.37
Thermal pulses from single photons measured. Detector,

consists of X-ray absorber, temperature sensor in absorber, and

thermal link from absorber to heat sink. X-ray photon detected by

measuring temperature rise immediately following absorption of

photon. Thermal X-ray detector, tested successfully in prototype,

in theory operates as spectrometer that provides 100 times spectral

resolution of conventional to detect trace constituents in materials

by X-ray fluorescence. Also used for measuring energies of

energetic electrons and weak pulses of light.

B86-10202

TWO-ELEMENT TRANSDUCER FOR ULTRASOUND

D. H. LECROISSETTE (Caltech), and R. C. HEYSER (Caltech)

May 1986

NPO-16591 Vol. 10, No. 3, P. 38
Separation of transmitting and receiving units improves probing

of deep tissue. Ultrasonic transducer has dual elements to increase

depth at which sonic images are made of biological tissue.

Transducer uses separate transmitting and receiving elements, and

frequency response of receiving element independently designed

to accommodate attenuation of higher frequencies by tissue. New

transducer intended for pulse-echo uitrasonic systems in which

reflected sound puises reveal features in tissue.

B86-10203

TEMPERATURE-SENSITIVE OSCILLATOR

L. L. KLEINBERG

May 1986

GSC-12958 Vol. 10, No. 3, P. 39
Ingestible  thermometer  consists of oscillator  with

temperature-dependent  frequency. Device is quartz-crystal

oscillator, frequency of which changes in proportion to change in

temperature. Temperature-Sensitive Oscillator with nearly linear

temperature coefficient of frequency obtained by using high-speed,

high-gain, programable operational amplifier such as OP-32 to

produce temperature-varying reflected capacitance across quartz

crystal. New, smali, inexpensive, low-power, temperature-sension

circuit suitable for use as ingestible thermometer for measuring

internal body temperature.

B86-10204

MULTIKILOWATT BIPOLAR NICKEL/HYDROGEN BATTERY

(Innovator Not Given(Electrochemistry Branch)

May 1986 See Also N82-24647/NSP

LEW-14244 Vol. 10, No. 3, P. 39
High energy densities appear feasible. Nickel/hydrogen battery

utilizing bipolar construction in common pressure vessel, addressing

needs for muitikilowatt storage for low-Earth-orbit applications,

designed and 10-cell prototype model tested Modular-

concept-design 35-kW battery projected energy densities

of 20 to 24 Wh/b (160 to 190 kj/kg) and 700 to 900 Wh/ft3 (90

to 110 MJ/m3) and incorporated significant improvements over

state-of-the-art storage systems.

B86-10205

UNBALANCED-TO-BALANCED VIDEO INTERFACE
J. E. RICHARDSON (Taft Broadcasting Corp.)

May 1986

MSC-20950 Vol. 10, No. 3, P. 40



Equal but opposite video waveforms generated. Unbalanced
input line terminated in 75-ohm resistor, R1. Capacitor C1 blocks
dc component of input so only time-varying component fed to Q1
and inverted in polarity. Circuit intended for use with input television
signal having polarity, amplitude, and dc bias such that tips of
synchronizing pulses lie at zero volts while reference white level
is specified positive dc level (typically about 1 volt).

B86-10206
PASSIVE ELEMENT SHAPES ANTENNA RADIATION PATTERN
M. E. BONEBRIGHT (Cubic Corp.}, and D. KILLION (Cubic Corp.)
May 1986
NPO-16632 Vol. 10, No. 3, P. 41
Parasitic waveguide element suppresses ground-reflected
multipath radiation. Small section of waveguide placed in front of
phased-array antenna operating at 850 MHz modifies radiation
field by reducing power density parallel to and below ground plane
without significantly affecting primary radiation at angles greater
than 20 degrees above horizontal. Acts as parasitic radiator that
shifts phase of portion of wavefront by approximately 180 degrees,
causing partial cancellation in ground plane, thereby reducing
radiation intensity in that direction by about 10 dB. Produces
corresponding reduction in multipath radiation scattered from
ground. Waveguide technique also used to decouple two nearby
antennas.

B86-10207
RELIABILITY RESEARCH FOR PHOTOVOLTAIC MODULES
RONALD J. ROSS, JR. (Caltech)
May 1986
NPO-16595 Vol. 10, No. 3, P. 42
Report describes research approach used to improve reliability
of photovoltaic modules. Aimed at raising useful module lifetime
to 20 to 30 years. Development of cost-effective solutions to
module-lifetime  problem requires compromises  between
degradation rates, failure rates, and lifetimes, on one hand, and
costs of initial manufacture, maintenance, and iost energy, on other
hand. Life-cycle costing integrates disparate economic terms,
allowing cost effectiveness to be quantified, aliowing comparison
of different design alternatives.

B86-10208

GUIDELINES FOR SEU-RESISTANT INTEGRATED CIRCUITS

D. K. NICHOLS (Caltech)

May 1986

NPO-16596 Vol. 10, No. 3, P. 42
Paper presents recent results of continuing program for

increasing resistance of integrated circuits to single-event upset

(SEU). Results based on study of test data for heavy-ion SEU in

more than 180 different types of devices. (Some devices perform

identical functions but made by different processes.) Program

also examines developments in mathematical models for SEU.

B86-10309

HYDRAULIC SHUTDOWN MONITOR

S. T. FLEMING (Rockwell International Corp.), and D. B.

HARRINGTON (Rockwell International Corp.)

Jul. 1986

MSC-20796 Vol. 10, No. 4, P. 30
Adding switch allows inappropriate control actions to be

overridden. Four-pole, double-throw switch added to front panel

of controller to disable tracking-error and endpoint-error circuitry

yet still retain overload-detection capability. Previously, it was

necessary to use adjustable-voltage-level detection equipment

connected with cables to hydraulic ‘dump* or shutdown circuitry in

controller. :
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B86-10310

CONTROLLING A FOUR-QUADRANT BRUSHLESS

THREE-PHASE DC MOTOR

F. J. NOLA

Jul. 1986

MFS-28080 Vol. 10, No. 4, P. 32
Control circuit commutates windings of brushless, three-phase,

permanent-magnet motor operating from power supply. With single

analog command voltage, controller makes motor accelerate, drive

steadily, or brake regeneratively, in clockwise or counterclockwise

direction. Controller well suited for use with energy-storage

flywheels, actuators for aircraft-control surfaces, cranes, industrial

robots, and other electromechanical systems requiring bidirectional

control or sudden stopping and reversal.

B86-10311

TAILORABLE INFRARED SENSING DEVICES

L. J. CHENG (Caltech)

Jul. 1986

NPO-16607 Vol. 10, No. 4, P, 36
Alternating layers of GexSi1.x and Si deposited by mole-

cular beam epitaxy. When electric tield applied across stack,

acts as detector for infrared photons. Device fabricated on silicon

substrate together with sophisticated very-large-scale integrated

circuitry. Useful for wide range of applications related to robotics,

space expioration, and terrestrial surveillance.

BB86-10312

ELECTROMETER AMPLIFIER WITH OVERLOAD PROTECTION

F. H. WOELLER, and R. ALEXANDER (TRW, Inc.)

Jul. 1986

ARC-11457 Vol. 10, No. 4, P. 36
Circuit features low noise, input offset, and high linearity. input

preamplifier includes input-overload protection and nulling circuit

to subtract dc offset from output. Prototype dc amplifier designed

for use with ion detector has features desirable in general laboratory

and field instrumentation.

B86-10313

SEMICONDUCTOR LASER WITH TWO-DIMENSIONAL BEAM

STEERING

J. KATZ (Caltech)

Jul. 1986

NPO-16031 Vol. 10, No. 4, P. 37
Modification of monolithic semiconductor injection laser capable

of one-dimensional electronic beam steering enables deflection of

beam in second direction. Such laser chip provides beam pointing

or raster scanning for applications in optical communications, data

processing, image scanning, and optical ranging.

B86-10314

MOSFET POWER CONTROLLER

J. MITCHELL (Westinghouse Electric Corp.), and K. JONES

(Westinghouse Electric Corp.)

Jul. 1986 See Also N83-21236/NSP

LEW-14112 Vol. 10, No. 4, P. 38
High current and voltage controlled remotely. Remote Power

Conroller includes two series-connected banks of

parallel-connected MOSFET's to withstand high current and

voltage. Voltage sharing between switch banks, low-impedance,

gate-drive circuits used. Provided controiled range for turn on.

Individually trimmable to insure simultaneous switching within few

nanoseconds during both turn on and turn off. Control circuit for

each switch bank and over-current trip circuit float independently

and supplied power via transformer T1 from inverter. Control of

floating stages by optocouplers.
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B86-10315

FAST REMOTE KILOVOLT-POWER CONTROLLER

P. HOWER (Westinghouse Electric Corp.)

Jul. 1986 See Also NB3-21236/NSP

LEW-14111 Vol. 10, No. 4, P. 42
High power turned off rapidly in case of overload. Remote

power controller (RPC) developed with power-handling capability

of 25 A at 1,000 Vdc. RPC has programmable characteristic that

trip open to clear fault within 3 microseconds.

B86-10316

LIST OF PREFERRED ELECTRONIC PARTS

A. E. COVEY (Caltech), W. R. SCOTT (Caltech), L. M. HESS

(Caltech), G. STEFFY (Caltech), and F. R. STOTT (Caltech)

Jul. 1986 See Also N86-30889/NSP

NPO-16028 Vol. 10, No. 4, P. 44
Components passed stringent qualification tests tabulated and

described. Destructive and nondestructive qualification testing

confirmed parts capable of withstanding spacecraft environments

without excessive degradation and have stable characteristics

during operating lives. Testing assessed effects of electrical,

environmental, and mechanical stresses in various levels and time

durations.

B86-10410

FERRORESONANT FLUX-COUPLED BATTERY CHARGER

C. W. MCLYMAN (Caltech)

Sep. 1986

NPO-16530 Vol. 10, No. 5, P.30
Portable battery charger operates at about 20 kHz to take

advantage of relatively low weight and low acoustical noise of

ferroresonant circuits operating in this frequency range. Charger

split into stationary unit connected to powerline and mobile unit

connected to battery or other load. Power transferred to mobile

unit by magnetic coupling between mating transformer halves.

Advantage where sparking at electrical connection might pose

explosion hazard or where operator disabled and cannot manipulate

plug into wall outlet. Likely applications for charger include

wheelchairs and robots.

B86-10411

GAAS SEMI-INSULATING LAYER FOR A GAAS DEVICE

G. SHERRILL (University of Virginia), and R. J. MATTAUCH

(University of Virginia)

Sep. 1986

NPO-16394 Vol. 10, No. 5, P. 32
Improved design for GaAs electronic device or integrated circuit

designed to operate at cryogenic temperatures, customary SiO2

insulating layer replaced by semi-insulating layer of GaAs. Thermai

expansions of device and covering layer therefore match closely,

and thermal stresses caused by immersion in cryogenic chamber

nearly eliminated.

B86-10412

VOLTAGE REGULATORS FOR PHOTOVOLTAIC SYSTEMS

R. DELOMBARD

Sep. 1986 See Also N84-25926/NSP

LEW-13288 Vol. 10, No. 5, P. 34
Two simple circuits developed to provide valtage regulation for

highvoltage (i.e., is greater than 75 volts) and low-voltage (i.e., is

less than 36 volts) photovoltaic/battery power systems. Use of

these circuits results in voltage regulator small, low-cost, and

reliable, with very low power dissipation. Simple oscillator circuit

controls photovoltaic-array current to regulate system voltage and

control battery charging. Circuit senses battery (and system) voitage

and adjusts array current to keep battery voltage from exceeding

maximum voltage.

B86-10413

PULLING-SPEED CONTROL FOR SILICON-WEB GROWTH

R. RICHTER (Caltech)

Sep. 1986

NPO-16685 Vol. 10, No. 5, P. 35
Proposed control system for dendritic-web growth of silicon

ribbons varies ribbon speed according to melt temperature. System

prevents too fast or too slow withdrawal of silicon web, which

cause pullout of web or excessive web thickness, respectively.

System also enables semiautomatic startup of web growth by

automatically increasing web speed from zero to optimum value.

B86-10414

LONG-TERM ELECTRONIC TIMER

G. TEMPLE, and T. KALASKEY

Sep. 1986

ARC-11590 Vol. 10, No. 5, P. 36
Timing circuit turns on power source on command, then turns

it oft again after preset interval. In comparison with prior devices,

unit consumes litle power and is smaller, lighter in weight, and

less complicated. Timer includes oscillator and counter in integrated

circuit. Timing interval equals oscillator period multiplied by number

of cycles to be counted.

B86-10415

ELECTROABSORPTION INFRARED MODULATORS

D. L. ROBINSON (Caltech), W. K. MARSHALL (Caltech), and J.

KATZ (Caitech)

Sep. 1986

NPO-16481 Vol. 10, No. 5, P. 38
Solid-state infrared modulator arrays fabricated and tested

successfully. Arrays based on electro-absorption, and because of

high speed inherent in small devices of this kind, expected to

perform well at multigigahertz frequencies in such applications as

multiplexing, demultiplexing, high-speed recording, and printing.

B86-10416

DUAL-SAMPLER PROCESSOR DIGITIZES CCD OUTPUT

P. M. SALOMON (Caltech)

Sep. 1986

NPO-16726 ‘ Vol. 10, No. 5, P. 40
Circuit for processing output of charge-coupled device (CCD)

imager provides increased time for analog-to-digital conversion,

thereby reducing bandwidth required for video processing. Instead

of one sampleand-hold circuit of conventional processor, improved

processor includes two sample-and-hold circuits alternated with

each other. Dual-sampler processor operates with lower bandwidth

and with timing requirements less stringent than those of

single-sample processor.

B86-10417

PULSE-WIDTH PROPORTIONAL-CONTROLLER CIRCUIT

R. W. CLUKEY (Rockwell International Corp.)

Sep. 1986

MFS-29102 Vol. 10, No. 5, P. 43
Proportional controller for motor speed provides full 0- to

100-percent linear control of durations of motor-driving pulses.

Controller uses commercially available LM3900 integrated circuit,

which requires only single supply voltage of 4 to 30 V. Control

voltage provided by adjustable potentiometer or by external source

of feedback information such as motor-speed sensing circuit.

B86-10418

A COMBINED SCANNING CONFIGURATION FOR NEAR-FIELD
ANTENNA MEASUREMENTS

Y. RAHMAT-SAMIi (Caltech)

Sep. 1986



NPO-16644 Vol. 10, No. 5, P. 44

Scanning configuration for near-field antenna measurements
uses cylindrical and plane-polar coordinate surfaces to guide
motions of electromagnetic-field probes. Near-field measurements
needed especially to enable determination of far fields of large,
low-sidelobe, multiplebeam antennas, for which application of
far-field measurements often not suitable. New cylin-
dricai/plane-polar scanning configuration requires less space,
yet expected to give complete measurements with fewer
mechanical complications.

B86-10419

ANTENNA QUADRIPOD WITH REDUCED BLOCKAGE

J. J. CUCCHISSI (Caltech)

Sep. 1986

NPO-16704 Vol. 10, No. 5, P. 45
Design study for subreflector support of 64-m-diameter

paraboloidal microwave antenna described in 19-page report.

Objective of study to upgrade existing antenna quadripod, subject

to mechanical and electromagnetic design requirements and

optimization criteria. Principal effort directed toward reducing signal

blockage by quadripod legs while minimizing structural weight.

B86-10453

ANALYZING MILLIMETER-WAVE MIXERS

P. SIEGEL, A. KERR, and W. HWANG (Columbia University)

Sep. 1986

GSC-12940 Vol. 10, No. 5, P. 90
Series of computer programs developed to serve as tool in

understanding behavior and subsequent optimization  of

millimeter-wave mixers. Major program in collection is general

mixer-analysis program that performs complete large- and

small-signal analysis of mixer with known diode and mount

characteristics. Primary objective behind programs to gain better

understanding of factors that affect performance of

room-temperature, single-ended Schottky-diode mixers operating

above 100 GHz.

B86-10481

DESIGNING DC INDUCTORS WITH AIRGAPS

A. P. WAGNER (Caltech)

Nov. 1986

NPO-168739 Vol. 10, No. 6, P. 28
Optimal parameters obtained designing near saturation point.

New iterative procedure aids design of dc inductors with airgaps

in cores. For given core area and length, technique gives design

having specified inductance and peak flux density in core, using

minimum  required  copper weight. Executed rapidly on

programmable, hand-held calculator. Applications  include

lightweight inductors for aircraft electronics.

B86-10482

CIRCUIT FOR LIFETIME AND SURFACE-RECOMBINATION

MEASUREMENTS

F. A. LINDHOLM (University of Florida), A. NEUGROSCHEL

(University of Florida), and T. W. JUNG {(University of Florida)

Nov. 1986

NPO-16752 Vol. 10, No. 6, P. 30
Test circuit for silicon solar cells suppresses spurious effects.

New circuit increases accuracy of measurements of recombination

lifetime and effective surface recombination velocity in silicon solar

cell. Fast electronic switch, circuit grounds forward-biased celi S0

rapidly transient voltage to be measured not affected significantly.

B86-10483
FUEL-CELL STRUCTURE PREVENTS MEMBRANE DRYING
J. MCELROY (General Electric Co))
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Nov. 1986

MSC-21031 Vol. 10, No. 6, P. 32
Embossed plates direct flows of reactants and coolant.

Membrane-type fuel-cell battery has improved reactant flow and

heat removal. Compact, lightweight battery produces high current

and power without drying of membranes.

B86-10484
SOLENOID-SIMULATION CIRCUIT
R. A. SIMON (Rockwell International Corp.)
Nov. 1986
MFS-29173 Vol. 10, No. 6, P. 35
Electrical properties of solenoids imitated for tests of control
circuits. Simulation circuit imitates voltage and current responses
of two engine-controlling solenoids. Used in tests of programs of
digital engine-control circuits, also provides electronic interface with
circuits imitating electrical properties of pressure sensors and linear
variable-differential transformers. Produces voltages, currents,
delays, and discrete turnon and turnoff signals representing
operation of solenoid in engine-control relay. Many such circuits
used simulating overall engine circuitry.

B86-10528
GRID-OPTIMIZATION PROGRAM FOR PHOTOVOLTAIC CELLS
R. E. DANIEL (Caltech), and T. S. LEE {Caltech)
Nov. 1986
NPO-16804 Special Edition, P. 38
CELLOPT program developed to assist in designing grid pattern
of current-conducting material on photovoltaic cell. Analyzes
parasitic resistance losses and shadow loss associated with
metallized grid pattern on both round and rectangular solar cells.
Though performs sensitivity studies, used primarily to optimize grid
design in terms of bus bar and grid lines by minimizing power
loss. CELLOPT written in APL.

B87-10001

TWO-LAYER, FULL-COLOR ELECTROLUMINESCENT

DISPLAY

J. B. ROBERTSON

Jan. 1987

LAR-13407 Vol. 11, No. 1, P. 24
Full-color, matrix-addressed electroluminescent display uses

three different color phosphors located in two separate,

superimposed layers to provide higher brightness, better contrast

ratio, and higher resolution. Design used for such transparent,

flat-panel display media as thin-film electroluminescent phosphors,

liquid crystals, or light-emitting diodes.

B87-10002

PHASE-CENTER EXTENSION FOR A MICROWAVE FEED

HORN

R. W. HARTOP (Caltech), and F. MANSHADI {Caltech)

Jan. 1987

NPO-16594 Vol. 11, No. 1, P. 26
Corrugated cylindrical tube relocates phase center of

Cassegrain antenna feed. Proposed modification increases aperture

of Cassegrain antenna from 64 to 70 m. Relatively inexpensive

extension moves phase center of feed without incurring cost of

redesigning horn and relocating low-noise equipment. Extension

does not atfect poiarization characteristics of feed.

B87-10003

SOLAR CELS WITH REDUCED CONTACT AREAS

T. DAUD (Calteh), G. T. CROTTY (Caltech), A. H. KACHARE
(Caltech), and J. T. LEWIS (Caltech)

Jan. 1987

NPO-16762 Vol. 11, No. 1, P. 26
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Efficiency of silicon solar cells increased about 20 percent using
smaller metal-contact area on silicon at front and back of each
cell. Reduction in contact area reduces surface recombination
velocity under contact and thus reduces reverse saturation current
and increases opencircuit voltage..

B87-10004

CMOS CLOCK SYNCHRONIZER

R. B. KEPP (Martin Marietta Corp.)

Jan. 1987

ARC-11692 Vol. 11, No. 1, P. 28
Circuit synchronizes clock and gate signais within one-quarter

of clock cycle. Clock synchronizer with one-quarter-cycle skew

constructed from three flip-flops, three NAND gates, and inverter.

In addition gate signal to which clock synchronized, circuit requires

square-wave input at twice desired clock frequency.

B87-10053

ELECTRONIC POWER SWITCH FOR FAULT-TOLERANT

NETWORKS

J. VOLP (The Charles Stark Draper Laboratory, Inc.)

Feb. 1987

MSC-20874 Vol. 11, No. 2, P. 18
Power field-effect transistors reduce energy waste and simplity

interconnections. Current switch containing power field-effect

transistor (PFET) placed in series with each load in fault-tolerant

power-distribution system. If system includes several loads and

supplies, switches placed in series with adjacent loads and supplies.

System of switches protects against overloads and losses of

individual power sources.

B87-10054

SLIDING CAPACITIVE DISPLACEMENT TRANSDUCER

B. D. BRYNER (Thiokol Corp.), and A. L. GODFREY (Thiokol

Corp.)

Feb. 1987

MFS-28017 Vol. 11, No. 2, P. 20
Simple circuit replaces bridge circuit. Sliding capacitive

displacement transducer, capacitance varies linearly with

displacement, enables use of simple circuit based on operational

amplifier instead of complicated capacitance bridge. With new

circuit, transducers as small as 0.05 in. (1.3 mm) square and

0.004 in. (0.1 mm) thick have produced output-voltage changes of

about 200 mV per 0.005 in. (0.13 mm) of displacement. Piston-type

transducer made quite small for installation in confined spaces.

B87-10055

A SURFACE-CONTROLLED SOLAR CELL

T. DAUD (Caltech), and G. T. CROTTY (Caltech)

Feb. 1987

NPO-16430 Vol. 11, No. 2, P. 22
Open-circuit voltage and cell efficiency increased. Proposed

technique for controlling recombination velocity on solar-cell

surfaces provides cells of increased efficiency and open-circuit

voltage. In present cells, uncontrolled surface recombination

velocity degrades opencircuit voltage and efficiency. In cell using

proposed technigque, transparent conducting layer, insulated from

cell contacts, biased to enable variable control of surface

recombination velocity.

B87-10056

MONOLITHIC ISOLATED SINGLE-MODE RING LASER

T. J. KANE (Stanford University), and R. L. BYER (Stanford

University)

Feb. 1987

LAR-13191 Vvol. 11, No. 2, P. 22
MISER uses four-sided ring to lase nonreciprocally. Laser

concept provides very-compact, efficient, and stabie source of
coherent radiation. Lasers of single, very-stable frequency desirable
for number of purposes. Frequency stability makes possible
coherent detection of laser radiation with low-bandwidth detector,
useful for communications. Allows  very-high-resolution
spectroscopy. Any application where desired to use laser in way
microwaves used traditionally enhanced if frequency very stable.

B87-10057

CALCULATING EFFECTS OF REFLECTOR-ANTENNA

DISTORTIONS

Y. RAHMAT-SAMI| (Caltech)

Feb. 1987

NPO-16641 Vol. 11, No. 2, P. 24
Mathematical numerical model accurately predicts effects of

systematic distortions on radiation pattern of reflector antenna.

Techniques for predicting radiation patterns developed previously

tor reflectors with perfect surfaces and surfaces with random

deviations from perfection. New model treats reflectors distorted

by thermal, gravitational, and dynamic effects. Diffraction analysis

of reflector antenna depends on interpolation of surface description

for farfield radiation integral. Local interpolation scheme uses

bicubic or higher order polynomial approximation of surface to

express desired surface point in terms of nearby known surface

points.

B87-10058

CONTROLLER FOR FAST-ACTING FURNACES

A. J. WILLIAMS, O. MULLINS (Lockheed Engineering and

Management Services Co), and F. GAUDIANO (Lockheed

Engineering and Management Service Co.)

Feb. 1987 See Also N83-19000/NSP

MSC-20624 Vol. 11, No. 2, P. 27
Circuit slows responses of certain furnace types. Circuit output

actuates external power supply, which furnishes heater power to

furnace in response to furnace temperature sensed by

thermocouple. Temperaturecontrol circuit suppresses temperature

oscillations in rapidly responding laboratory furnaces. Ordinarily,

such furnaces difficuit to control because temperatures change

very rapidly with changes in delivered electric power. Ordinary

commercial controllers not designed to handle this kind of

response.

B87-10105

VIBRATION-RESISTANT SUPPORT FOR HALIDE LAMPS

J. KISS (ILC Technology, Inc.)

Mar. 1987

MSC-20523 Vol 11, No. 3, P. 20
Lamp envelope protected against breakage. Oid and new

mounts for halide arc lamp sealed in housing with parabolic refector

and quartz window. New version supporis lamp with compliant

garters instead of rigid brazed joint at top and dimensionally

unstable finger stock at bottom.

B87-10106

IN-VACUUM DISSOCIATOR FOR ATOMIC-HYDROGEN

MASERS

R. F. VESSOT (Smithsonian institution)

Mar. 1987

MFS-26007 Vol. 11, No. 3, P. 22
Thermal control and vacuum sealing achieved while

contamination  avoided.  Simple, relatively  inexpensive

molecular-hydrogen dissociator for atomic-hydrogen masers used

on Earth or in vacuum of space. No air cooling required, and

absence of elastomeric O-ring seals prevents contamination.

In-vacuum dissociator for atomic hydrogen masers, hydrogen gas

in glass dissociator dissociated by radio-frequency signal



transmitted from surrounding 3-turn coil. Heat in glass conducted
away by contacting metal surfaces.

B87-10107

MEASURING THICKNESSES OF WASTEWATER FILMS

F. H. SCHUBERT (Life Systems, Inc.), and R. J. DAVENPORT

(Life Systems, Inc.)

Mar. 1987

MSC-20915 Vol. 11, No. 3, P. 23
Sensor determines when thickness of film of electrically

conductive wastewater on rotating evaporator drum exceeds preset

value. Sensor simple electrical probe that makes contact with liquid

surface. Made of materials resistant to chemicals in liquid. Mounted

on shaft in rotating cylinder, liquid-thickness sensor extends toward

cylinder wall so tip almost touches. Sensor body accommodates

probe measuring temperature of evaporated water in cylinder.

B87-10108

TWO-RANGE ELECTRICAL THERMOMETER

W. F. BRIDGES (United Technologies Corp.)

Mar. 1987

MFS-28145 Vol. 11, No. 3, P. 24
Thermocouple and  resistance thermometer  expand

thermometer scale. Switch thrown up to connect platinum

resistance temperature detector or down to connect

(platinum/rhodium)/platinum thermocouple to meter. Thermocouple

integral part of platinum resistance temperature detector wiring.

B87-10109

THEORETICAL EFFICIENCIES OF MICROWAVE DIODE

TRIPLERS

M. A. FRERKING (Caltech), and K. BENSON (Caltech)

Mar. 1987

NPO-16749 Vol. 11, No. 3, P. 24
Report discusses computer simulations of 300- to 900-GHz

triplers using nonideal GaAs Schottky diodes operating in varistor

mode. Nonlinear boundary-value problem posed by diode state

equations not solved in closed form. Consequently, such computer

simulations needed to optimize tripler configuration and operating

conditions.

B87-10110

MOSFET'S FOR CRYOGENIC AMPLIFIERS

R. DEHAYE, and C. A. VENTRICE (Tennessee Technological

University)

Mar. 1987

MFS-27111 Vol. 11, No. 3, P. 25
Study seeks ways to build transistors that function effectively

at liquid-helium temperatures. Report discusses physics of

metaloxide/semiconductor field-effect transistors (MOSFET's) and

performances of these devices at cryogenic temperatures.

MOSFET's useful in highly sensitive cryogenic preamplifiers for

infrared astronomy.

B87-10159

OVERRIDING FAULTY CIRCUIT BREAKERS

RICHARD L. ROBBINS (Rockwell International  Corp.), and

THOMAS E. PIERSON (Ford Aerospace)

Apr. 1987 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MSC-20583 Vol. 11, No. 4, P. 18
Retainer keeps power on in emergency. Simple mechanical

device attaches to failed aircraft-type push/pull circuit breaker to

restore electrical power temporarily until breaker replaced. Device

holds push/pull button in closed position; unnecessary for

crewmember to hold button in position by continual finger pressure.
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Steeve and plug hold button in, overriding mechanical failure in
circuit breaker. Windows in sleeve show button position.

B87-10160

INTEGRATED OPTICAL PROCESSOR

WILLIAM E. STEPHENS (TRW, Inc.)

Apr. 1987 Additional information available through: NASA STI|

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16684 Vol. 11, No. 4, P. 18
Images processed rapidly in rugged, compact device.

Conceptual integrated optical image processor performs

complicated analog calculations, including Fourier transforms,

convolutions, correlations, and matrix multiplications. Compact and

rugged on account of monolithic structure, processor faster than

equivalent all-electronic devices because calculations require only

time for light to travel across device; processing speed limited by

electronic input and output circuits.

B87-10161

INJECTION PHASE-LOCKED LASER-DIODE ARRAY

JAMES R. LESH (Caltech)

Apr. 1987 Additional information available through: NASA ST|

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16542 Vol. 11, No. 4, P. 19
Phase-coherent emission with negligible far-field supermodes

produced by proposed surface-emitting laser-diode array stimulated

by holographically directed emission from single master diode. To

achieve same coherence and output power, single laser diode

requires high power density, which substantially reduces working

lifetime. Proposed intergrated optical array useful in communica-

tions.

B87-10162

IMPROVING SOLAR CELLS WITH POLYCRYSTALLINE

SILICON

AJEET ROHATGI (Westinghouse Electric Corp.), ROBERT B.

CAMPBELL (Westinghouse Electric Corp.), and PROSENJIT

RAI-CHOUDHURY (Westinghouse Electric Corp.)

Apr. 1987  Additional information availabie through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16820 Vol. 11, No. 4, P. 20
In proposed solar-cell design, layers of polycrystalline silicon

grown near front metal grid and back metal surface. Net electrical

effect increases open-circuit voltage and short-circuit current,

resulting in greater cell power output and energy conversion

efficiency. Solar-cell configuration differs from existing one in that

layers of doped polycrystalline silicon added to reduce

recombination in emitter and back surface field regions.

B87-10163
PRESSURE-TRANSDUCER SIMULATOR
RICHARD A. SIMON (Rockwell International Corp.)
Apr. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
MFS-29169 Vol. 11, No. 4, P. 21
Simulation circuit operates under remote, automatic, or manual
control to produce electrical outputs similar to pressure transducer.
Specific circuit designed for simulations of Space Shuttle main
engine. General circuit concept adaptable to other simulation and
control systems involving several operating modes. Switches and
amplifiers respond to external control signals and panel control
settings to vary ditferential excitation of resistive bridge. Output
voltage or passive terminal resistance made to equal pressure
transducer in any of four operating modes.
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B87-10185
SMALL-SIGNAL AC ANALYSIS
JAMES M. JAGIELSKI (Goddard Space Flight Center), and JESS
CHEN (Lockheed Missile and Space Co.)
Apr. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
GSC-13049 Vol. 11, No. 4, P. 48
Program simulates power circuits and systems. Small Signal
A.C. Analysis program (SSAC) valuable tool for design and analysis
of electrical-power-system circuits. By combining ‘black box’
power-system components operating in specified manner, user
characterizes system modeled. Menu-driven program proved simple
and cost effective in development and modification of arbitrary
power-system configurations. Package includes sample data from
Dynamic Explorer satellite family. Results compared favorable to
calculations from such general circuit-analysis programs as SPICE.
Written in FORTRAN 77.

B87-10212

TRANSFORMERLESS DC-ISOLATED CONVERTER

WALLY E. RIPPEL (Caltech)

May 1987 Additional information available through: NASA ST

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16141 Vol. 11, No. 5, P. 20
Efficient voltage converter employs capacitive instead of

transformer coupling to provide dc isolation. Offers buck/boost

operation, minimal filtering, and low parts count, with possible

application in photovoltaic power inverters, power supplies and

battery charges. In photovoltaic inverter circuit with transformerless

converter, Q2, Q3, Q4, and Q5 form line-commutated inverter.

Switching losses and stresses nil because switching performed

when current is zero.

B87-10213

THERMAL AND ELECTRICAL RECHARGING OF

SODIUM/SULFUR CELLS

ROBERT RICHTER (Caltech)

May 1987 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16139 vol. 11, No. 5, P. 22
Efficiency as high as 60 percent achieved. Proposed thermal

and electrical recharging scheme expected to increase overall

energy efficiency of battery of sodium/sulfur cells (beta cells).

Takes advantage of peculiarity in chemical kinetics of recharge

portion of operating cycle to give thermal assist to electrically

driven chemical reactions. Future application include portable power

supplies and energy storage in commercial power systems during

offpeak periods.

B87-10214
DESIGN PRINCIPLES FOR NICKEL/HYDROGEN CELLS AND
BATTERIES
LAWRENCE H. THALLER, MICHELLE A. MANZO, and OLGA D.
GONZALEZ-SANABRIA
May 1987  Additional information available through: NTIS,
Springtield, VA 22161, (Tel: 703-487-4650) (N85-31646/NSP)
LEW-14369 Vol. 11, No. 5, P. 24
individual-pressure-vessel (IPV) nickel/hydrogen cells and
bipolar batteries developed for use as energy-storage subsystems
for satelite applications. Design principles applied draw upon
extensive background in separator technology, alkaline-fuel-cell
technology and several alkaline-cell technology areas. Principals
are rather straightforward applications of capillary-force formalisms,
coupled with slowly developing data base resulting from careful
post-test analyses. Based on preconceived assumptions relative
to how devices work and how to be designed so they display
longer cycle lives at deep discharge.
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B87-10215

PULSE TEST OF COIL INSULATION

RALPH E. KROY (Rockwell International Corp.)

May 1987 No additional information available: For specific technical

questions contact TU Officer at Center of origin.

MFS-29236 Vol. 11, No. 5, P. 2§
Waveform of back-electromotive force reveals defects. Simple

pulse test reveals defects in inductor coils. Devised for use on

servovalve solenoid coils on Space Shuttle, test also applicable

to transformer windings, chokes, relays, and the like.

B87-10259

REAL-TIME SIMULATION CLOCK

DONALD R. BENNINGTON

Jun. 1987 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

LAR-13615 Vol. 11, No. 6, P. 20
Fiber-optic network delivers time signals to widely separated

simulator sites. Real-time digital flight simulation used to support

variety of research programs. Majority of research involves

man-in-the-loop simulation requiring interconnection of digital

computers, simulation cockpits, control consoles, graphics

subsystems, and related equipment. Real-time simulation

subsystem consists of several CYBER(R) computers and over 20

simulation sites. Allows for several simultaneous simulation jobs

on one CYBER(R) as well as any combination of sites in each

integrated simulation job.

B87-10260
RADIAL/AXIAL MICROWAVE POWER DIVIDER/COMBINER
VERRIAH P. VADDIPARTY (Ford Aerospace and Communications
Corp.)
Jun. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-16966 Vol. 11, No. 6, P. 22
Parts made on printed-circuit boards. Impedance-matching and
power-dividing transmission-line strips formed on insulation disks
and on board by printed-circuit techniques. Power from input
transmission line sent equally through radial output conductors to
radial output transmission lines and/or coupled in varying degrees
to axial output transmission line.

B87-10261

BREAKDOWN-RESISTANT RF CONNECTORS FOR VACUUM

EDWARD R. CARO (Caltech), and WALTER J. BONAZZA

(Caltech)

Jun. 1987 Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16764 Vol. 11, No. 6, P. 23
Resilient inserts compensate for insulation shrinkage.

Coaxial-cable connector for radio-frequency (RF) energy resists

electrical breakdown in vacuum. Used on RF equipment in vacuum

chambers as well as in spaceborne radar and communication gear.

B87-10262

CCD MEMORY 1

JAMES R. JANESICK (Caltech), TOM ELLIOT (Caltech), DAVE

NORRIS (Caltech), and FRED VESCELUS (Caltech)

Jun. 1987 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16150 Vol. 11, No. 6, P. 24
CCD memory device yields over 6.4 x 10 to the eighth power

jevels of information on single chip. Charge-coupled device (CCD)

demonstrated to operate as either read-only-memory (ROM) or



photon-programmable memory with capacity of 640,000 bits, with
each bit capable of being weighted to more than 1,000 discrete
analog levels. Larger memory capacities now possible using
proposed approach in conjunction with CCD’s now being fabricated,
which yield over 4 x 10 to the ninth power discrete levels of
information on single chip.

B87-10263
CONTROLLER FOR A HIGH-POWER, BRUSHLESS DC MOTOR
DAVID J. FLEMING (Martin Marietta), and TERENCE A. MAKDAD
(Martin Marietta)
Jun. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
MFS-28168 Vol. 11, No. 6, P. 25
Oriving and braking torques controllable. Control circuit operates
7-kW, 45-Ib-ft (61-N-m), three-phase, brushless dc motor in both
motor and generator modes. In motor modes, energy from power
source is pulse-width modulated to motor through modified
‘H-bridge* circuit, in generator mode, energy from motor is
pulse-width modulated into bank of load resistors to provide variable
braking torques. Circuit provides high-resolution torque control in
both directions over wide range of speeds and torques. Tested
successtully at bus voltages up to 200 Vdc and currents up to 45
A.

B87-10264
OSCILLATOR OR AMPLIFIER WITH WIDE FREQUENCY
RANGE
L. KLEINBERG, and J. SUTTON
Jun. 1987 No additional information available: For specific technical
questions contact TU Officer at Center of origin
GSC-12960 Vol. 11, No. 6, P. 26
Inductive and capacitive effects synthesized with feedback
circuits. Oscillator/amplifier resistively tunable over wide frequency
range. Feedback circuits containing operational amplifiers, resistors,
and capacitors synthesize electrical effects of inductance and
capacitance in parallel between input terminals. Synthetic
inductance and capacitance, and, therefore, resonant frequency
of input admittance, adjusted by changing potentiometer setting.

B87-10265

MORE ABSTRACTS ON EFFECTS OF RADIATION ON

ELECTRONIC DEVICES

FRANK L. BOUQUET (Caltech)

Jun. 1987 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16959 Vol. 11, No. 6, P. 27
Second volume of bibliography summarizes literature on

radiation effects on new electronic devices. Includes those of

protons, electrons, neutrons, gamma rays, and cosmic rays at

energies up to about 20 GeV. Volume contains 219 abstracts

from unclassified sources. Organized into four sections: dose-rate

effects, new technology, post-irradiaton effects, and test

environments.

B87-10306

MEASURING CONDUCTOR WIDTHS AND SPACINGS

ELECTRICALLY

MARTIN G. BUEHLER (Caltech)

Jul. 1987 Additional information available through: NASA ST|

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757 i

NPO-16021 Vol. 11, No. 7, P. 22
Widths and spacings of conductor lines on integrated circuits

measured electrically by split cross-bridge resistor technique.

Speeds evaluation of integrated-circuit fabrication processes. When

01 ELECTRONIC COMPONENTS AND CIRCUITS

measurement of probe currents and voltages and reduction of
measurement data automated, test structure probed and
characterized in iess than one second.

B87-10307

ATTACHING COPPER WIRES TO MAGNETIC-REED-SWITCH

LEADS

RUDOLF KAMILA (Consolidated Controls Corp.)

Jul. 1987 No additional information available: For specific technical

questions contact TU Officer at Center of origin.

MSC-20675 Vol. 11, No. 7, P. 24
Bonding method reliably joins copper wires to short iron-alloy

leads from glass-encased dry magnetic-reed switch without

disturbing integrity of glass-to-metal seal. Joint resistant to high

temperatures and has low electrical resistance.

B87-10308
HIGHLY STABLE MICROWAVE RESONATOR
DONALD M. STRAYER (Caltech), SARITA THAKOOR (Caltech),
G. JOHN DICK (Caltech), and JAMES E. MERCEREAU (Caltech)
Jul. 1987 Additional information available through: NASA STi
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-16663 Vol. 11, No. 7, P. 25
Superconducting walls on sapphire-filled cavity make low-loss
device. Improved microwave resonant cavity consists of sapphire
cylinder coated with thin film of superconducting lead. Operated
well below superconducting transition temperature at 1.5K, cavity
demonstrated superior frequency stability and quality factor. Cavity
frequency highly stable and therefore suitable for use in standard
frequency generators and filters.

B87-10309
ELECTRONICALLY TUNED MICROWAVE OSCILLATOR
MYSORE LAKSHMINARAYANA (Caltech)
Jul. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-16836 Vol. 11, No. 7, P. 28
Features include low phase noise and frequency stabitity.
Bias-tuned, low-phase-noise microwave oscillator circuit based on
npn bipolar transistor and dielectric resonator. Operating at
frequency of about 8.4 GHz, oscillator adjusted to give low phase
noise, relatively flat power output versus frequency, and nearly
linear frequency versus bias voltage.

B87-10310

SWITCHING CIRCUIT REGULATES SOLENOID CURRENT

RICHARD A. SIMON (Rockwell International Corp.)

Jul. 1887 No additional information available: For specific technical

questions contact TU Officer at Center of origin.

MFS-18904 Vol. 11, No. 7, P. 29
New circuit requires no heat sink and is compact. Parts cost

no more than those of linear regulator. Switching regulator

repeatedly causes solenoid current to build up to maximum level,

then to decay to minimum level: thus current ripples about

commanded intermediate level. FET's dissipate significant amounts

of power only during brief turn-on and turn-off intervals.

B87-10311

ELECTRONICALLY CONTROLLED RESISTOR BANK

WALTER L. ROSS (Rockwell International Corp.)

Jul. 1987  Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MFS-29149 Vol. 11, No. 7, P. 30
Resistance quickly varied in small steps over wide range. Device

1
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with no moving parts provides variable electrical resistance. Used
with analog or digital circuity to provide electronic selection of
large number of resistance values for testing, simulation, control,
or other purposes. Nearest electromechanical equivalent of
all-electronic device is potentiometer driven by servomotor.

B87-10312

COMPUTERIZED TORQUE CONTROL FOR LARGE DC

MOTORS

RICHARD M. WILLETT (Martin Marietta Corp.), MICHAEL J.

CARROLL (Martin Marietta Corp.), and RONALD V. GEIGER (Martin

Marietta Corp.)

Jul. 1987 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MFS-28169 Vol. 11, No. 7, P. 30
Speed and torque ranges in generator mode extended. System

of shunt resistors, electronic switches, and pulse-width modulation

controls torque exerted by large, three-phase, electronically

commutated dc motor. Particularly useful for motor operating in

generator mode because it extends operating range to low torque

and high speed.

B87-10313

FM-TO-DIGITAL CONVERTER

MICHAEL MONIUSZKO

Jul. 1987 No additional information available: For specific technical

questions contact TU Officer at Center of origin.

ARC-11172 Vol. 11, No. 7, P. 32
Circuit includes array of low-cost multivibrators. Inexpensive

circuit converts frequency-modulated (FM) signal into digital signal.

Consists of zero-crossing detector and series of monostable

multivibrators and D-type flip-flops. Used to control filter.

B87-10314

ZNSE FILMS IN GAAS SOLAR CELLS

RAM H. KACHARE (Caltech)

Jul. 1987 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16900 Vol. 11, No. 7, P. 34
ZnSe increases efficiency and conserves material. Two

proposed uses of zinc selenide films promise to boost performance

and reduce cost of gallium arsenide solar ceils. Accordingly ZnSe

serves as surface-passivation layer and as sacrificial layer enabling

repeated use of costly GaAs substrate in fabrication.

B87-10315

MORE ON EFFECTS OF RADIATION ON ELECTRONICS

FRANK L. BOUQUET (Caltech)

Jul. 1987 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17019 Vol. 11, No. 7, P. 35
Third volume in series of bibliographies on radiation effects on

electronics covers years 1982 and 1983. Volume summarizes

literature on effects of total doses of radiation and of test

environments.

B87-10374

TESTER FOR MULTIPLE-CONDUCTOR CABLES

MANFRED N. WIRTH, and LARRY KELLOGG (Bendix Field
Engineering Corp.)

Sep. 1987 Additional information available through: NASA STi
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757

ARC-11569 Vol. 11, No. 8, P. 16
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Portable testing circuit enables technician to determine quickly
wiring errors in multiple-conductor electrical cable or terminal
connectors. Active unit tester made of inexpensive integrated
circuits and other readily available components. Timer and one-shot
generate pulses counted by shift registers. Shift-register output
terminals wired to connector pins so voltage applied to each pin
in sequence.

B87-10375
MEASURING LEAKAGE IN A PRESSURIZED-FLUID LOOP
BRIAN D. CLARKE (Management and Technical Services Co.)
Sep. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
ARC-11592 Vol. 11, No. 8, P. 20
Technique applied to systems with inaccessible parts and
connections. Fluid added to system by fiuid-injection assembly to
make up for leakage. Amount required to restore pressure in system
is measure of leakage rate.

B87-10376

ENERGY-SAVING RAM-POWER TAP

ALAN ROY BRUNER (Sperry Corp.)

Sep. 1987 No additional information available: For specific

technical questions contact TU Officer at Center of origin.

LAR-13515 Vol. 11, No. 8, P. 21
Reverse-flow HEXFET(R) minimizes voltage drop and power

dissipation. HEXFET(R) scheme reduces vollage drop by

approximately 80 percent. Design tor power tap for random-access

memory (RAM) has potential application in digital systems.

B87-10377

POWER-SWITCHING CIRCUIT

GERALD A. PRAVER (Caltech), PETER C. THEISINGER (Caltech),

and JOHN GENOFSKY (Caltech)

Sep. 1987 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16874 Vol. 11, No. 8, P. 21
Functions of circuit breakers, meters, and switches combined.

Circuit that includes power field-effect transistors (PFET's) provides

on/off switching, soft starting, current monitoring, current tripping,

and protection against overcurrent for 30-Vdc power supply at

normal load currents up to 2 A. Has no moving parts.

B87-10378
MODIFIED-EDGE COMPACT-RANGE MEASUREMENT SYSTEM
MELVIN C. GILREATH, and WALTER D. BURNSIDE (Ohio State
University)
Sep. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
LAR-13352 Vol. 11, No. 8, P. 24
Large curved edge termination reduces edge-scattered field in
target area by one order of magnitude. Large, curved-edge
treatment, involves radius of curvature equal to or greater than
focal distance, provides improvement by creating reflected field
that goes smoothly from parabolic surface to curved surface
termination. Concept used on any reflector configuration requiring
creation of field without diffraction from edge terminations.

B87-10379

GRAPHITE MULTISTAGE DEPRESSED COLLECTOR FOR
MICROWAVE TUBES

BEN T. EBIHARA

Sep. 1987 Additional information available through: NTIS,
Springfield, VA 22161 (Tel: 703-487-4650) (N86-13643/NSP)



LEW-14098 Vol. 11, No. 8, P. 29

Electron backstreaming reduced. Significant increase in overal
efficiency of traveling-wave tubes (TWT's) brought about by
conception and development of multistage depressed collector
(MDC).

B87-10380

SIMPLE, INEXPENSIVE SERVOAMPLIFIER

H. DOUGLAS GARNER

Sep. 1987 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

LAR-13538 Vol. 11, No. 8, P. 30
Circuit based on consumer-market audio-amplifier chip. Stereo

audio amplifier chip, connected as servoamplitier, supplies more

than 1 A to motor. Amplifier used in analog configuration to supply

proportional torque to motor, simpler circuits and more efficient

use of energy result when utilized in pulse-width-modulation mode.

Pulse-width signals generated directly by computer software or

external pulse-width-modulation generator.

B887-10381

OSCILLATOR WITH LOW PHASE NOISE

LEONARD L. KLEINBERG

Sep. 1987 Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

GSC-13018 Vol. 11, No. 8, P. 30
Phase errors cancelled for high frequency  stability.

Radio-frequency oscillator achieves high stability of frequency

through parallel, two-amplifier configuration in which effects cause

phase noise tend to cancel each other. Circuit includes two

amplifiers with resonating elements, each constitutes part of

feedback loop of other. Generate same frequency because each

circuit provides other with conditions necessary for oscillation.

B87-10382

CLIPPER FOR HIGH-IMPEDANCE CURRENT-DRIVE LINE

CHRISTOPHER E. WOODHOUSE

Sep. 1987 No additional information available: For specific

technical questions contact TU Officer at Center of origin.

GSC-13069 Vol. 11, No. 8, P. 31
New circuit leakage reduced by shunting current through

saturated input at operational-amplifier follower already part of

Howland, or equivalent, current source. Typical application is in

circuit of germanium resistance thermometer in cryogenic system.

B87-10383

ELECTRON-FOCUS ADJUSTMENT FOR PHOTO-OPTICAL

IMAGERS

WALTER B. FOWLER, KEITH FLEMMING, and MICHAEL M.

ZIEGLER

Sep. 1987 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

GSC-12890 Vol. 11, No. 8, P. 32
Internal electron focus made independent of optical focus.

Procedure enables fine tuning of internal electron-focusing system

of photo-optical imager, without complication by imperfections of

associated external optics. Applicable to imager in which electrons

emitted from photocathode in optical focal plane, then

electrostatically and/or magnetically focused to replica of image

in second focal plane containing photodiodes, phototransistorss,

charge-coupled devices, multiple-anode outputs, or other detectors.

B87-10441
tMPROVED FLUX-GATE MAGNETOMETER
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H. DOUGLAS GARNER
Oct. 1987 Additional information available through: NASA STi
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
LAR-13560 Vol. 11, No. 9, P. 24
Simplified circuit drives heading indicator and senses magnetic
field of Earth. Simple flux-gate magnetometer supplies digital
readout of magnetic heading of vehicle, developed to drive heading
indicator, or supply heading information to autopilot or to other
navigational instruments. Important feature is core driven into
saturation in one direction only by alternating drive voltage, which
swings from zero to one polarity and back. Made in part of
commercially available integrated circuits.

B87-10442
SELF-STABILIZING STORAGE LOOPS FOR
MAGNETIC-BUBBLE MEMORIES
GARY L. NELSON (Sperry Corp.)
Oct. 1987 Additional information available through: NTIS,
Springfield, VA 22161 (Tel: 703-487-4650) (N85-22525)
LAR-13625 Vol. 11, No. 9, P. 28
Adjacent, sinusoidal loops provide defect-tolerant,
self-stabilizing structures. New technology consists of three
components providing self-stabilizing structures. First, apertures
positioned so bubbles propagate alternately into hexagonally
related positions and directly opposed positions; addition of straight
barriers by ion milling or implantation of garnet adds transverse
stability but leaves longitudinally metastable postions. Second,
modification of barrier to sinusoidal shape provides 'energy wells*
in longitudinal direction at opposed positions and eliminates
metastability. Third, positioning and phasing of counterrotating
storage loops, provide stable hexagonal support between adjacent
loops.

B87-10443
DIODE STRUCTURE FOR MICROWAVE AND INFRARED
APPLICATIONS
GEORGE ALCORN, CHARLES LEINTERAN, and BING CHIANG
Oct. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
GSC-12962 Vol. 11, No. 9, P. 30
Microwave signals switched or modulated optically. Planar diode
with transparent cathode made in BaAs, Si, and InSb versions.
Depending on specific configuration and material, such diode used
for optical modulation of microwave signal or as infrared detector.
Transparent cathode fabricated on GaAs diode so diode illuminates
to generate and control short-circuit current.

B87-10444
HIGH-VOLTAGE SWITCH CONTAINING (D)2 DEVICES
MAURICE H. HANES (Westinghouse Electric Corp.), and RICHARD
J. FIEDOR (Westinghouse Electric Corp.)
Oct. 1987  Additional information available through: NTIS,
Springfield, VA 22161 (Tel: 703-487-4650) (N85-20246/NSP and
N86-30073/NSP)
LEW-14390 Vol. 11, No. 9, P. 32
Series switching diodes triggered on by passing above threshold
voltage. High-voltage switch made by connecting multitude of
deep-impurity, double-injection devices in series with each other
and with another, triggerable high-voltage device such as thyristor.
Device operates near ground potential to avoid insulation problems
in triggering circuit.

B87-10445

IMPLANTABLE, INGESTIBLE ELECTRONIC THERMOMETER
LEONARD KLEINBERG

Oct. 1987 Additional information available through: NASA STI

13
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Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
GSC-13037 Vol. 11, No. 9, P. 34
Small quartz-crystal-controlled oscillator swallowed or surgically
implanted provides continuous monitoring of patient's internal
temperature. Receiver placed near patient measures oscillator
frequency, and temperature inferred from previously determined
variation of frequency with temperature. Frequency of
crystal-controlled oscillator varies with temperature. Circuit made
very small and implanted or ingested to measure internal body
temperature.

B87-10446
WAVEGUIDE-HORN-TO-WAVEGUIDE TRANSITION ASSEMBLY
SHAYLA E. DAVIDSON, ROLAND W. SHAW (Lockheed Corp.),
JEFFERY K. KOVITZ (Lockheed Corp.), GEORGE W. RAFFOUL
(Lockheed Corp.). and LARRY A. JOHNSON (Lockheed Corp.)
Oct. 1987 No additional information available: For specific technical
questions contact TU Officer at Center of origin.
MSC-21146 Vol. 11, No. 9, P. 34
Microstrip-to-waveguide transition integrated with wave-
guide-horn antenna element. integrated transition assembly
couples electromagnetic energy through horn and transition board
to connector.

BB87-10447
DIFFRACTION ANALYSIS OF ANTENNAS WITH MESH
SURFACES
YAHYA RAHMAT-SAMII (Caltech)
Oct. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baitimore,
MD. 21240-0757
NPO-16474 Vol. 11, No. 9, P. 36
Strip-aperture model replaces wire-grid model. Far-field radiation
pattern of antenna with mesh reflector calculated more accurately
with new strip-aperture model than with wire-grid model of reflector
surface. More adaptable than wire-grid model to variety of practical
configurations and decidedly superior for reflectors in which
mesh-cell width exceeds mesh thickness. Satisfies reciprocity
theorem. Applied where mesh cells are no larger than tenth of
wavelength. Small cell size permits use of simplitying approximation
that reflector-surface current induced by electromagnetic field is
present even in apertures. Approximation useful in calculating far
field.

B87-10448
ANALYSIS OF A FOUR-REFLECTOR S/X-BAND ANTENNA
ALAN G. CHA (Caitech)
Oct. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baitimore,
MD. 21240-0757
NPO-16839 Vol. 11, No. 9, P. 40
Physical optics accounts for near field, cross polarization, and
higher-order modes. Report presents physical-optics analysis of
four-reflector, 64-m antennas of Deep Space Network. Analysis
thorough and detailed. Report has instructional value as example
for designers of large microwave dishes with subreflectors and
involving reflector surfaces with hyperboloidal, paraboloidal,
ellipsoidal, and more complex shapes.

B87-10511

DIFFRACTIVELY COUPLED, REFRACTIVELY GUIDED LASERS
JOSEPH KATZ (Caltech), JIM CSER (Caitech), and WILLIAM K.
MARSHALL (Caltech)

Nov. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757

NPO-16927 Vol. 11, No. 10, P. 24
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Semiconductor-laser arrays more reliable, more powerlful, and
easier to make. Improved design intended to eliminate undesired
electromagnetic modes and mode shifts sometimes occuring in
gain-guided variety. Reflected from mirror/window at end of
common resonator section of laser, energy refracted from each
laser enters adjacent laser. Mutual coupling establishes phase
relationships among lasers. Monolithic laser array made by standard
epitaxial techniques. Made in part with polymeric materials to
mitigate some deleterious effects of all-expitaxial processing.
Potential applications include optical communications, ranging,
printing, and recording.

B87-10512
TEMPERATURE-CONTROLLING CIRCUIT
GERALD TEMPLE
Nov. 1987 No additional information available: For specific
technical questions contact TU Officer at Center of origin.
ARC-11707 Vol. 11, No. 10, P. 28
Simple circuit switches current to electrical heater on and off
to maintain temperature of room at 25 plus or minus 0.5 degree
C. Lightweight, compact, reliable, insensitive to electrical noise,
and uses single 5-Vdc power supply. Handles ac loads of 10 A.
Designed to operate outside temperature controlled environment
over range of -55 to +85 degree C. Thermistor provides input
signai for simple temperature controlier. Qutput of controller applied
to solid-state relay, which in turn switches current to resistance
heater.

B87-10513
LONG-LIFE ELECTROLYTE FOR NICKEL/HYDROGEN CELLS
H. S. LIM (Hughes Aircraft Co.), and S. A. VERZWYVELT (Hughes
Aircraft Co.)
Nov. 1987 Additional information available through: AIAA Technical
information Service Library 555 West 57th Street, New York, NY
10019 (Tel: 212-247-6500) (A86-24802)
LEW-14301 Vol. 11, No. 10, P. 30
Experiments show surprisingly substantial increase of cycle life
of nickel/hydrogen cells when KOH concentration in electrolytes
decreased from industry standard of 31 percent, while life
decreased when concentration increased. Particularly important in
view of prior recommendation to increase concentration to increase
cell capacity. Benefit of increase of cycle life as concentration
decreased is expected to outweigh reduction of capacity at
beginning of life.

B87-10514

RELIABLE WIRING HARNESS

KENNETH C. GASPAR (Rockwell International Corp.)

Nov. 1987 No additional information available: For specific

technical questions contact TU Officer at Center of origin.

MFS-29192 Vol. 11, No. 10, P. 32
New harness for electrical wiring includes plugs that do not

loosen from vibration. Ground braids prevented from detaching

from connectors and constrained so braids do not open into swollen

‘birdcage’ sections. Spring of stainless steel encircles ground braid.

Self-locking connector contains ratchet not only preventing

connector from opening, but tightens when vibrated.

B87-10515

EXTENSION OF SUBREFLECTOR INCREASES ANTENNA

EFFICIENCY

Y. RAHMAT-SAMII (Caltech)

Nov. 1987 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16872 Vol. 11, No. 10, P. 34
According to calcutations, efficiency of offset Cassegrain

reflector antenna increased by about 8 percent by extending edge



of subreflector outward about 1 wavelength beyond optical limit.
Even though main reflector partially shadowed by subreflector,
partial aperture blockage more than offset by consequent reduction
of diffraction on subreflector. Similar conclusions apply to symmetric
Cassegrain antennas.

B87-10516
DUAL-ENERGY X-RADIOGRAPHY WITH GADOLINIUM FILTER
BRIAN RUTT (University of California at San Francisco)
Nov. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-16773 Vol. 11, No. 10, P. 36
Image resolution increased, and cost reduced. Proposed
dual-energy x-ray imaging system, continuous bremsstrahlung
spectrum from x-ray tube filtered by foil of nonradioactive
gadolinium or another rare-earth metal to form two-peaked energy
spectrum. After passing through patient or object under
examination, filtered radiation detected by array of
energy-discriminating, photon-counting detectors. Detector outputs
processed to form x-ray image for each peak and possibly
enhanced image based on data taken at both peaks.

B87-10517

TUNABLE DUAL SEMICONDUCTOR LASER

SEMI MUKAI (Caltech), ELI KAPON (Caltech), JOSEPH KATZ

{Caltech), SHLOMO MARGALIT (Caltech), and AMNON YARIV

(Caltech)

Nov. 1987 Additional information available through: NASA ST)

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16374 Vol. 11, No. 10, P. 36
Parallel lasers interact in shared space to alter output

wavelength. New device consists of two stripe lasers in aluminum

gallium arsenide chip. Parallel stripes close enough so light from

lower laser coupled into upper laser and vice versa. Lasers

operated by low-duty-cycle current puises. Lasing threshold of each

about 100 mA. Currents controlled independently. Useful in optical

communications systems employing wavelength-division

multiplexing.

B87-10534
DESIGNING RECTANGULAR RHCP MICROSTRIP ANTENNAS
SHAYLA E. DAVIDSON
Nov. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
MSC-21180 Vol. 11, No. 10, P. 56
RHCP, Right-Handed, Circularly Polarized Microstrip Antenna
program, aids in design of rectangular microstrip-antenna element,
given desired frequency of operation and characteristics of
substrate. Begins design calculations on basis of square element
with linear polarization. Effective dielectric constant and changes
in electrical length due to fringing at edges of radiating element
taken into account. Coaxial feed inset with 50 ohms input
impedance. Placement of feed such that two orthonormal modes
produced in antenna cavity, right- or left-handed circular polarization
obtained. Written in FORTRAN 77,

B87-10535

PCACE-PERSONAL-COMPUTER-AIDED CABLING

ENGINEERING

JOSEPH W. BILLITTI (Caltech)

Nov. 1987 Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17006 Vol. 11, No. 10, P. 56
PCACE computer program developed to provide inexpensive,
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interactive system for learning and using engineering approach to
interconnection systems. Basically database system that stores
information as files of individual connectors and handles wiring
information in circuit groups stored as records. Directly emulates
typical manual engineering methods of handling data, thus making
interface between user and program very natural. Apple version
written in P-Code Pascal and IBM PC version of PCACE written
in TURBO Pascal 3.0

B87-10536
ASSESSMENT OF ADVANCED CONCENTRATOR
PHOTOVOLTAIC MODULES
C. S. BORDEN (Caltech), D. L. SCHWARTZ (Caltech), and M. C.
DAVISSON (Apogee Computer Designs, Inc.)
Nov. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17042 Vol. 11, No. 10, P. 58
Computer program developed to estimate probabilistically total
and component costs to end users of concentrating photovoltaic
arrays in 1990’s. Based on modified version of SIMRAND program,
Simulation of Research and Development projects, -to estimate
total cost of system for large number of module designs. Moduie
design that yields minimum cost for total system then chosen as
preferred design. To obtain distribution of expected module costs,
simulation performed. Component estimates made by SIMRAND
include efficiency of module and costs of cell, assembly of cells,
lenses, and modules. Written in FORTRAN 77.

B87-10537

CALCULATING ELECTROMAGNETIC FIELDS OF A LOOP

ANTENNA

MITCHELL B. SCHIEFFER (McDonneli Douglas Corp.)

Nov. 1987 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MSC-21110 Vol. 11, No. 10, P. 58
Approximate field values computed rapidly. MODEL computer

program developed to calculate electromagnetic field values of

large loop antenna at all distances to observation point. Antenna

assumed to be in x-y plane with center at origin of coordinate

system. Calculates field values in both rectanguiar and spherical

components. Also solves for wave impedance. Written in MicroSoft

FORTRAN 77.

B88-10001

ADJUSTABLE, AUDIBLE CONTINUITY TESTER FOR

DELICATE CIRCUITS

WILLIAM B. MCALISTER

Jan. 1988 No additional information available: For specific technicai

questions contact TU Officer at Center of origin.

GSC-13102 Vol. 12, No. 1, P. 18
Unit adjustable to resistances up to 35 ohms. Adjustable, audible

electrical-continuity tester gives audible indication. Used safely on

circuit boards in which semiconductor components installed, and

on complementary metal oxide/semiconductor integrated circuits.

Tester compact and circuit simple. Built from inexpensive standard

components.

B888-10002

OPTICAL ROTARY JOINT FOR DATA TRANSFER

FRED J. BECKER (McDonnell Douglas Corp.)

Jan. 1988 Additional information available through: NASA ST|

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MSC-21182 Vol. 12, No. 1, P. 20
Proposed joint increases bandwidth and reduces errors. Scheme

for transferring digital data across rotary joint uses light instead of

15
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electrical signals. Optical joint offers greater bandwidth and
operates at considerably lower error rate. Concept applied to
transfer of highspeed data to rotating antennas or across joints of
robots and manipulators in automated manufacturing.

B88-10003

ARC-JET POWER SUPPLY AND STARTING CIRCUIT

ROBERT P. GRUBER

Jan. 1988 Additional information available through: NTIS,

Springfield, VA 22161 (Tel: 703-487-4650) (NB6-25409/NSP)

LEW-14374 Vol. 12, No. 1, P. 22
Power efficiency high, current regulated, and starting automatic.

New circuit for starting arc jets and controlling them in steady

operation capable of high power efficiency and constructed in

lightweight form. Feedback control system keeps arc-jet current

nearly constant, once arc struck by starting puise. Circuit made of

commercially available components. Design capable of high power

efficiency.

B88-10004

DIFFERENCE-EQUATION/FLOW-GRAPH CIRCUIT ANALYSIS

). M. MCVEY (Rockwell Internationa! Corp.)

Jan. 1988 Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MFS-29245 Vol. 12, No. 1, P. 23
Numerical technique enables rapid, approximate analyses of

electronic circuits containing linear and nonlinear elements.

Practiced in variety of computer languages on large and small

computers; for circuits simple enough, programmable hand

calculators used. Although some combinations of circuit elements

make numerical solutions diverge, enables quick identification of

divergence and correction of circuit models to make solutions

converge.

B88-10005

DUAL-BAND MICROSTRIP ANTENNA WITH REACTIVE

LOADING

SHAYLA E. DAVIDSON

Jan. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757 :

MSC-21118 Vol. 12, No. 1, P. 26
Effective but bulky coaxial stub replaced. Short-circuited

microstrip transmission line serves as reactive lcading element for

microstrip antenna. Constructed integrally with stripline radiating

element, shorted line preserves low microstrip profile and enables

tuning of antenna for two-band operation.

B88-10006

WIDE-BAND, WIDE-SCAN ANTENNA FOR CIRCULAR

POLARIZATION

JOHN HUANG (Caitech)

Jan. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16831 Vol. 12, No. 1, P. 26
Circular polarization generated by linearly polarized elements.

Basic two-by-two subarray of antenna elements made of microstrip

patches. Patches arranged in orthogonal pattern. Fed through

ditferent phase shifters so signal at feed points have same

orthogonal relationship in phase. Antennas of this general type

useful in communications and phased-array radar.

B88-10007
COATINGS BOOST SOLAR-CELL OUTPUTS
AJEET ROHATGI (Westinghouse Electric Corp.), ROBERT B.
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CAMPBELL (Westinghouse Electric Corp.), T. W. O'KEEFE
(Westinghouse Electric Corp.), POSENJIT RAI-CHOUDBURY
(Westinghouse Electric Corp.), and RICHARD A. HOFFMAN
(Westinghouse Electric Corp.)
Jan. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-16819 Vol. 12, No. 1, P. 27
Efficiencies increased by more-complete utilization of incident
light. Electrical outputs of thin solar photovoltaic cells made of
dendritic-web silicon increased by combination of front-surface,
antireflective coatings and back-surface, reflective coatings.
Improvements achieved recently through theoretical and
experimental studies of ways to optimize coatings for particular
wavelengths of incident light, cell thicknesses, and cell materials.

B88-10008

COMPACT SUN-POSITION SENSOR

YUTAKA MATSUMOTO, and CESAR MINA

Jan. 1988 No additional information available: For specific technical

questions contact TU Officer at Center of origin.

ARC-11696 Vol. 12, No. 1, P. 30
Single device finds and tracks Sun. New sensor has both wide

field of view and high angular resolution when axis within few

degrees of the line to the Sun.

B888-10009

DESIGNING A MICROWAVE BAND-STOP FILTER

F. MANSHAD! (Caltech)

Jan. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16945 Vol. 12, No. 1, P. 32
Lumped-circuit design technigues applied to iris-coupled

cavities. Waveguide/cavity filter imitates lumped series and paraliel

combinations of inductance and capacitance over narrow stopband

centered at 7.190 GHz. Filter made of standard WR125 waveguide

stock.

B88-10010

ELECTRONIC NEURAL-NETWORK SIMULATOR

ALEX W. MOOPENN (Caltech), ANILKUMAR P. THAKOOR

(Caltech), and JOHN J. LAMBE (Caltech)

Jan. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17058 Vol. 12, No. 1, P. 35
Experimental circuits faster than simulation programs run on

digital computers. Serial shift register routes clock pulses C1to

neurons in sequence. Clock pulses C2 interrogate neurons. Neuron

interconnection information stored in simulated synapses. Can be

expanded to greater complexity.

B88-10011

PROGRAMMABLE SYNAPTIC ARRAYS FOR ELECTRONIC

NEURAL NETWORKS

ANILKUMAR P. THAKOOR (Caltech), and JOHN LAMBE

(Caltech)

Jan. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16674 Vol. 12, No. 1, P. 35
High resistances prevent hotspots in parallet input and output

operation. Nonvolatile computer memory combines ultrahigh

storage density with  extremely-low  power dissipation.

Accommodates about 1 billion bits in square centimeter of surface

area. Bit written with expenditure of less than 1 nanojoule of energy



and read with even lower energy. Developed for paralle! input
and output operation.

B88-10012
BLANKET GATE WOULD ADDRESS BLOCKS OF MEMORY
JOHN LAMBE (Caltech), ALEXANDER MOOPENN (Caltech), and
ANILKUMAR P. THAKOOR (Caltech)
Jan. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-16682 Vol. 12, No. 1, P. 36
Circuit-chip area used more efficiently. Proposed gate structure
selectively allows and restricts access to blocks of memory in
electronic neural-type network. By breaking memory into
independent blocks, gate greatly simplifies problem of reading from
and writing to memory. Since blocks not used simultaneously,
share operational amplifiers that prompt and read information stored
in memory cells. Fewer operational amplifiers needed, and chip
area occupied reduced correspondingly. Cost per bit drops as
result.

B888-10013
INTEGRATED CIRCUIT FOR SIMULATION OF NEURAL
NETWORK
ANILKUMAR P. THAKOOR (Caltech), ALEXANDER W. MOOPENN
(Caltech), and SATISH K. KHANNA (Caltech)
Jan. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757 ’
NPO-17059 Vol. 12, No. 1, P. 38
Ballast resistors deposited on top of circuit structure.
Cascadable, programmable binary connection matrix fabricated in
VLSI form as basic building block for assembly of like units into
content-addressable electronic memory matrices operating
somewhat like networks of neurons. Connections formed during
storage of data, and data recalled from memory by prompting
matrix with approximate or partly erroneous signals. Redundancy
in pattern of connections causes matrix to respond with correct
stored data.

B888-10014
THREE-WAVEGUIDE BEAM AND POLARIZATION SPLITTER
GAIL A. BOGERT (AT&T Technologies, Inc.)
Jan. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-16986 Vol. 12, No. 1, P. 40
Different modes guided to different output ports. Monolithic
ensemble of three waveguides splits input signal beam into three
output beams according to polarization components. Waveguides
made of titanium diffused in lithium niobate. Before diffusion step,
titanium deposited to form inner waveguide and outer waveguides
on both sides of inner one.

B88-10037

COMPUTING RADIATION CHARACTERISTICS OF PHASED

ARRAYS

ROBERTO J. ACOSTA

Jan. 1988 Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

LEW-14460 Vol. 12, No. 1, P. 68
Radiated powers, directivities, and radiation patterns calculated.

Computer program devised to generalize results and obtain efficient

numerical technique for computing directivity and radiation pattern

of generalized array. Characteristics of generalized array used in

program include arbitrary element locations; and polarizations and

excitations of elements. Written in FORTRAN V.
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B88-10072

COMPOSITE CATHODE-RAY TUBE

MUKUND D. GANGAL (Caltech)

Feb. 1988 Additional information available through: NASA ST{

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16549 Vol. 12, No. 2, P. 14
Proposed composite cathode-ray tube consists of rectangular

array of cathode-ray tubes joined at edges, sharing common

vacuum. Each electron gun generates independent image on

portion of screen. Composite tube operates most advantageously

under digital control to make available several display modes.

Brightness and resolution of large images increased. Useful for

classroom presentations, conferences, and the like.

B88-10073
ADDRESSABLE INVERTER MATRIX TESTS
INTEGRATED-CIRCUIT WAFER
MARTIN G. BUEHLER (Caltech)
Feb. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baitimore,
MD. 21240-0757
NPO-16612 Vol. 12, No. 2, P. 14
Addressing elements indirectly through shift register reduces
number of test probes. With aid of new technique, complex test
structure on silicon wafer tested with relatively small number of
test probes. Conserves silicon area by reduction of area devoted
to pads. Allows thorough evaluation of test structure characteristics
and of manufacturing process parameters. Test structure consists
of shift register and matrix of inverter/transmission-gate cells
connected to two-by-ten array of probe pads. Entire pattern
contained in square area having only 1.6-millimeter sides. Shift
register is conventional static CMOS device using inverters and
transmission gates in master/slave D flip-flop configuration.

B88-10074
DETECTING FAULTS IN HIGH-VOLTAGE TRANSFORMERS
RAYMOND K. BLOW (Rockwell International Corp.)
Feb. 1988 No additional information available: For specific
technical questions contact TU Officer at Center of origin.
MFS-29225 Vol. 12, No. 2, P. 18
Simple fixture quickly shows whether high-voltage transformer
has excessive voids in dielectric materials and whether high-voltage
lead wires too close to transformer case. Fixture is ‘go/no-go*
indicator; corona appears if transformer contains such faults. Nests
in wire mesh supported by cap of clear epoxy. If transformer has
defects, blue glow of corona appears in mesh and is seen through
cap.

B88-10075
ELECTRICALLY-CONDUCTIVE POLYARAMID CABLE AND
FABRIC
RALPH F. ORBAN (Material Concepts, inc.)
Feb. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
MFS-26031 Vol. 12, No. 2, P. 18
Tows coated with metal provide strength and conductance.
Cable suitable for use underwater made of electrically conductive
tows of metal-coated polyaramid filaments surrounded by
electrically insulating jacket. Conductive tows used to make
conductive fabrics. Tension borne by metal-coated filaments, so
upon release, entire cable springs back to nearly original length
without damage.

B88-10076
SUBMOUNTS FOR LASER-DIODE CHIPS
ANIL RAMNIKLAL DHOLAKIA {RCA Corp.), and LOUIS TRAGER
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(RCA Corp.)
Feb. 1988 No additional information available: For specific
technical questions contact TU Officer at Center of origin.
LAR-13651 Vol. 12, No. 2, P. 21
Universal method of bonding laser-diode chip to mount
developed. New technique applicable to almost all different types
of mounts used in production of laser diodes. Submounts etched,
then cut from metal foil. Advantage of this type of submount is
edge on which diode mounted is very sharp, eliminating costly
need for sharp edge on mount itself.

B88-10077
IMPROVED TRAVELING-WAVE TUBE
ART ROUSSEAU (Hughes Aircraft Co.), IVO TAMMARU (Hughes
Aircraft Co.), and JOHN VASZARI (Hughes Aircraft Co.)
Feb. 1988 No additional information available: For specitic
technical questions contact TU Officer at Center of origin.
LEW-14580 Vol. 12, No. 2, P. 22
New space traveling-wave tube (TWT) provides coherent source
of 75 watts of continuous-wave power output over bandwidth of 5
GHz at frequency of 65 GHz. Coupled-cavity TWT provides 50 dB
of saturated gain. Includes thermionic emitter, M-type dispenser
cathode providing high-power electron beam. Beam focused by
permanent magnets through center of radio-frequency cavity
structure. Designed for reliable operation for 10 years, and overall
efficiency of 35 percent minimizes prime power input and dissipation
of heat.

B88-10078

PERFORMANCE OF INFRARED-DETECTOR ARRAY

J. H. GOEBEL, M. E. MCKELVEY, C. R. MCCREIGHT, and G. M.

ANDERSON

Feb. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

ARC-11735 Yol. 12, No. 2, P. 22
Report describes design, characteristics, and performance of

Si:Sb integrated array of infrared detectors, sensitivity of which

extends to wavslength of about 31 micrometer, improvement over

28-micrometer limit of current Si:As impurity-band-conduction

devices. Also describes electronics and special Dewar system

developed to test device at low temperature to reduce background

noise.

B88-10155

PULSE COIL TESTER

RICHARD A. SIMON (Rockwell Internationai Corp.)

Mar. 1988 Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MFS-29301 Vol. 12, No. 3, P. 18
Set of relays tested easily and repeatedly. Pulse coil tester

causes coil under test to generate transient voitage; waveform

indicates condition of coil. Tester accommodates assembly of up

to four coils at a time.

B88-10156

MOSFET ELECTRIC-CHARGE SENSOR

PAUL A. ROBINSON, JR. (Caltech)

Mar. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16045 Vol. 12, No. 3, P. 18
Charged-particle probe compact and consumes little power.

Proposed modification enables metal oxide/semiconductor

field-effect transistor (MOSFET) to act as detector of static electric

charges or energetic charged particles. Thickened gate insulation

acts as control structure. During measurements metal gate allowed
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to ‘float' to potential of charge accumulated in insulation. Stack of
modified MOSFET'S constitutes detector of energetic charged
particles. Each gate ‘floats’ to potential induced by charged-particle
beam penetrating its layer.

B88-10157
OPTICAL ISOLATOR FOR USE WITH SINGLE-MODE FIBER
GEORGE F. LUTES (Caltech)
Mar. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Ballimore,
MD. 21240-0757
NPO-17207 Vol. 12, No. 3, P. 20
Assembly of commercially available components acts as
single-mode fiber-optic isolator with lower forward-transmission loss
and higher attenuation of reverse transmission than previously
achieved in single unit. New design reduces cost and improves
performance of optical gyroscopes, precise time- and
frequency-signal-distribution systems, and other systems that
include fiber optics and isolators.

B88-10158

‘THUMBALL' AUXILIARY DATA-INPUT DEVICE

H. DOUGLAS GARNER, ANTHONY M. BUSQUETS, THOMAS W.

HOGGE, and RUSSELL V. PARRISH

Mar. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

LAR-13626 Vol. 12, No. 3, P. 22
Track-ball-type device mounted on joystick and operated by

thumb. Thumball designed to enable precise input of data about

two different axes to autopilot, avionics computer, or other

electronic device without need for operator to remove hands from

joystick or other vehicle control levers.

B88-10159

DEVIATIONS OF MICROWAVE ANTENNAS FROM HOMOLOGY

KRYSTYNA KIEDRON (Caltech)

Mar. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17008 Vol. 12, No. 3, P. 22
Surface distortions quantified over range of tilt angles. Formula

advanced to quantify deviation of paraboloidal antenna reflector

from intended homologous shape, over range of tilt ranges.

Ba8-10209
DIODE-LASER ARRAY SUPPRESSES EXTRANEOUS MODES
ELYAHOU KAPON (Caltech), CHRIS P. LINDSEY (Caltech),
JOSEPH KATZ (Caltech), SHLOMO MARGALIT (Caltech), and
AMNON YARIV (Caltech)
Apr. 1988 Additional information available through: NASA ST!
Facility, Technology Utilization Office, P.O. Box 8757, Baitimore,
MD. 21240-0757
NPO-16465 Vol. 12, No. 4, P. 14
Diode parameters varied to shape output beam. Array of
phase-locked GaAs/GaAlAs diode lasers produces light beam with
one main radiation lobe. Physical parameters of faser diodes differ
from each other in way that favors oscillation in fundamental
supermode, suppressing oscillation in higher-order modes.

B88-10210

MULTIPLE-FEED DESIGN FOR DSN/SET! ANTENNA

S. D. SLOBIN {Caltech), and D. A. BATHKER (Caltech)

Apr. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757

NPO-16883 Vol. 12, No. 4, P. 15



Frequency bands changed with little interruption of operation.
Modification of feedhorn mounting on existing 34-m-diameter
antenna in Deep Space Network (DSN) enables antenna to be
shared by Search for Extra-Terrestrial Intelligence (SET) program
with minimal interruption of DSN spacecraft tracking. Modified
antenna useful in terrestrial communication systems requiring
frequent changes of operating frequencies.

B88-10211

ELECTRICALLY-ISOLATING ANALOG AMPLIFIER

JOHN PAULKOVICH, and G. ERNEST RODRIGUEZ

Apr. 1988 No additional information available: For specific technical

questions contact TU Officer at Center of origin.

GSC-13150 Vol. 12, No. 4, P. 16
Signals transmitted between units at different ground potentials.

Analog amplifier electrically isolates input from output through use

of optoelectronic components. Analog isolation amplifier uses

dual-transistor  optoisolator, preventing  transmission  of

common-mode voltage from input to output. Circuit useful in

spacecraft electronic systems.

B88-10212
SMALL, OPTICALLY-DRIVEN POWER SOURCE
RICHARD H. COCKRUM (Caltech), and KE-LI J. WANG (Caltech)
Apr. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-16827 Vol. 12, No. 4, P. 19
Power transmitted along fiber-optic cables. Transmitted as
infrared light along fiber-optic cable, converted to electricity to
supply small electronic circuit. Power source and circuit remains
electrically isolated from each other for safety or reduces
electromagnetic interference. Array of diodes made by standard
integrated-circuit techniques and packaged for mounting at end of
fiber-optic cable.

B88-10213

CHECKING PLUMBING CONNECTIONS ELECTRICALLY

JERRY L. CHAPPEL (Rockwell International Corp.)

Apr. 1988 No additional information available: For specific technical

questions contact TU Officer at Center of origin.

MFS-29289 Vol. 12, No. 4, P. 20
Ports identified by Zener-diode voltages. Electronic verification

circuits assist in assembly of multiple-line plumbing by helping to

ensure proper lines joined to proper input and output ports. Zener

diode and electronic jack added to each fixture. Zener breakdown

voltage is different for each port. When fixture makes fluid

connection, also makes electrical connection. Zener breakdown

voltage identifies line, port, or valve to which fiuid line connected.

B88-10214
REFINED TRANSISTOR MODEL FOR SIMULATION OF SEU
JOHN A. ZOUTENDYK (Caltech), and REUBEN BENUMOF
(Caltech)
Apr. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-16771 Vol. 12, No. 4, P. 20
Equivalent base resistance added. Theoretical study develops
equations for parameters of Gummel-Poon modetl of bipolar junction
transistor: includes saturation current, amplification factors,
charging times, knee currents, capacitances, and resistances.
Portion of study concerned with base region goes beyond
Gummel-Poon analysis to provide more complete understanding
of transistor behavior. Extended theory useful in simulation of
single-event upset (SEU) caused in logic circuits by cosmic rays
or other ionizing radiation.
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B88-10244
MOLECULAR-BEAM-EPITAXY PROGRAM
PATRICIA D. SPARKS (University of California, Los Angeles)
Apr. 1988 Additional information available through: NASA STi
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-16706 Vol. 12, No. 4, P. 48
Molecular Beam Epitaxy (MBE) computer program developed
to aid in design of single- and double-junction cascade cells made
of silicon. Cascade cell has efficiency 1 or 2 percent higher than
single cell, with twice the open-circuit voltage. Input parameters
include doping density, ditfusion lengths, thicknesses of regions,
solar spectrum, absorption coefficients of silicon (data included
for 101 wavelengths), and surface recombination velocities. Results
include maximum power, short-circuit current, and open-circuit
voltage. Program written in FORTRAN V.

B88-10262

SINGLE-LAYER, MULTICOLOR ELECTROLUMINESCENT

PHOSPHORS

JAMES B. ROBERTSON

May 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

LAR-13616 Vol. 12, No. 5, P. 18
Etching eliminated in producing phosphor layers for displays.

New process enables production of single-layer, two-color phosphor

layer without etching. Method of construction, beginning with glass

substrate with electrode and insulator layers, involves deposition

of green phosphor masking with metal mask or photoresist; ditfusion

or ion implantation of manganese through mask to produce red

phosphor and removal of mask.

B88-10263
MASER OSCILLATOR WITH DIELECTRIC RESONATORS
G. JOHN DICK (Caltech), and DONALD M. STRAYER (Caltech)
May 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baitimore,
MD. 21240-0757
NPO-17157 Vol. 12, No. 5, P. 19
Two-resonator design yields low phase noise. Oscillator exhibits
phase noise intermediate between phase noises of unstablized
microwave oscillators and stabilized ruby-maser oscillators with
superconducting cavities. Contains two total-internal-reflection
dielectric resonators in normally-conductive  copper cavity.
Two-resonator maser design provides phase stability, isolation
between pump and output channels, and variable maser coupling.

B88-10264

BURST-LOCKED OSCILLATOR AVOIDS SIDE LOCK

ROBERT A. DISCHERT (RCA Corp.)

May 1988 No additional information available: For specific technical

questions contact TU Officer at Center of origin.

MSC-21257 Vol. 12, No. 5, P. 20
Counting circuit corrects errors when side lock oceurs. Digital

error-detection-and-correction circuit in color-television oscillator

circuit provides synchronization when color-burst frequency drifts

outside normal tolerance. Digital side-lock-prevention circuit used

in television color-burst phase-lock-loop oscillator provides greater

tolerance of off-frequency signals than crystal-controlled oscillators.

B88-10265

EQUATIONS FOR ROTARY TRANSFORMERS

PHIL M. SALOMON (Caltech), PETER J. WIKTOR (Caltech), and
CARL A. MARCHETTO (Caltech)

May 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
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NPO-17120 Vol. 12, No. 5, P. 21

Equations derived for input impedance, input power, and ratio
of secondary current to primary current of rotary transformer. Used
for quick analysis of transformer designs. Circuit model commonly
used in textbooks on theory of ac circuits.

B88-10266

IMPROVED CHARGE-COUPLED IMAGER FOR X RAYS

MARK WADSWORTH (Texas Instruments, Inc.)

May 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17312 Vol. 12, No. 5, P. 21
Device proposed to improve imaging of x rays. Features thin

layer of oxide in virtual phase to increase quantum efficiency and

depletion layer nearly as thick as epitaxial silicon layer to increase

resolution. Applications include imaging spectrometers for x-ray

astronomy, investigations of plasmas, and x-ray crystallography.

B88-10267

MICROWAVE TRANSMITTER WITH MULTIMODE OUTPUT

SECTION

DANIEL J. HOPPE (Caltech), ALAUDIN M. BHANJ! (Caltech), and

REGINALD A. CORMIER (Caltech)

May 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16826 Vol. 12, No. 5, P. 22
Output-waveguide  structure  transports 400 kW  of

continuous-wave signal power at 34.5 GHz. Transmitter generates

400 kW of continuous-wave (CW) signal power. Main feature of

conceptual design of this microwave transmitter is output section.

Output waveguide structure includes mode converter, directional

coupler, polarization monitor, and corrugated overmoded output

section. Output directional pattern suitable for antenna illumination

without flared feedhorn.

B88-10268

EFFECTS OF RADIATION ON ELECTRONICS-ADDITIONAL

REFERENCES

FRANK L. BOUQUET (Caltech)

May 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16958 Vol. 12, No. 5, P. 23
Bibliography abstracts summarizing literature on effects of

radiation on new electronic devices. This and second volume cover

years 1984 and 1985. Third volume, covers 1982 and 1983

(previously published).

B88-10269

INTEGRATED ARRAYS OF INFRARED DETECTORS

J. H. GOEBEL, and C. R. MCCREIGHT

May 1988  Additional information available through: NTIS,

Springfield, VA 22161 (Tel.703-487-4650) (N87-18475)

ARC-11787 Vol. 12, No. 5, P. 25
Report presents overview of technology of integrated arrays of

infrared detectors. Covers arrays now available and those under

development. Gives examples of astronomical images iilustrating

potential of infrared arrays for scientific investigations.

B88-10320

SYNCHRONOUS PHOTODIODE-SIGNAL SAMPLER

HOWARD K. PRIMUS (Caltech)

Jun. 1988 Additional information available through: NASA STi
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757

20

NPO-16698 Vol. 12, No. 6, P. 36

Synchronous sampling circuit increases signal-to-noise ratio of
measurements of chopped signal of known phase and frequency
in presence of low-frequency or dc background noise. Used with
linear array of photoelectric sensors for locating edge of metal
plate. Multiplexing circuit cycles through 16  light-
emitting-diode/photodiode pairs, under computer control.
Synchronized with multiplexer so edge detector makes one
background-subtracted signal measurement per emitter/detector
pair in turn.

B88-10321

DUAL-CATHODE ELECTRON-BEAM SOURCE

JAMES G. BRADLEY (Caltech), JOSEPH M. CONLEY (Caltech),

and DAVID B. WITTRY (University of Southern California)

Jun. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16878 Vol. 12, No. 6, P. 37
Beam from either cathode electromagnetically aligned with exit

port. Electron beam from either of two cathodes deflected by

magnetic and electric fields to central axis. Mechanical alignment

of beam easy because cathode axes, anode apertures, and electron

trajectories coplanar. Applications where uninterrupted service

needed: scanning electron microscopes, transmission electron

microscopes, electron-beam lithography  equipment,  Auger

instruments, and microfocused x-ray sources.

B88-10322

DIFFRACTION-COUPLED, PHASE-LOCKED SEMICONDUCTOR

LASER ARRAY

JOSEPH KATZ (Caltech), AMNON YARIV (Caltech), and SHLOMO

MARGALIT (Caltech}

Jun. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16198 Vol. 12, No. 6, P. 38
Stable, narrow far field produced. Array of lasers fabricated on

single chip. Individual laser waveguides isolated from each other

except in end portions, where diffraction coupling takes place.

Radiation pattern far from laser array has single, sharp central

lobe when all lasers operate in phase with each other. Shape of

lobe does not vary appreciably with array current. Applications

include recording, printing, and range finding.

B88-10323

PHASE-LOCKED SEMICONDUCTOR LASERS WITH

SEPARATE CONTACTS

JOSEPH KATZ (Caltech), AMNON YARIV (Caltech), and SHLOMO

MARGALIT (Caitech)

Jun. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16254 Vol. 12, No. 6, P. 40
Individua! current feeds enable better uniformity and flexible

control. Separate contacts for lasers in array enable control of

output radiation pattern and compensation of manufacturing

nonuniformities among lasers. Concept of separate current control

described for two-laser array in 'Semiconductor Laser Phased Array*

(NPO-15963).

B88-10324

MATCHING NETWORK FOR MICROWAVE PREAMPLIFIER
JACK D. SIFRI (Hughes Aircraft Co.)

Jun. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757

NPO-16851 Vol. 12, No. 6, P. 40



Stable operation and broadband, optimum noise performance
achieved. Amplifier designed by new method of matching input
impedance for optimum noise figure and stability. Output more
nearly constant over wider frequency range.

B88-10325

SEARCHING CIRCUIT FOR A SERVOLOOP

E. H. SIGMAN (Caltech)

Jun. 1988  Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17003 Vol. 12, No. 6, P. 42
Feedback error voltage forced into range of stability. Circuit

connected in series with error-voltage line of feedback loop. When

loop operates normally in stable region, searching circuit does not

disturb operation, and error-voltage output of loop filter is control

voltage. When servo unlocks and error-voltage output of loop filter

wanders into unstable range, searching circuit forces control voltage

to sweep through stable region repeatedly until lock recovered.

Consists of two halves identical except polarities of some parts in

each half opposite of corresponding parts in other half.

B88-10326

VIDEO ANALOG SIGNAL DIVIDER

GREGORY M. BUCK

Jun. 1988 No additional information available: For specific technical

questions contact TU Officer at Center of origin.

LAR-13740 Vol. 12, No. 6, P. 44
Video analog signal divider produces black-and-white composite

video signal based on color ratio. Device inexpensive, uses signal

from standard red/green/blue camera as input. Used to produce

quantitative thermal images of two-color phosphor coatings.

B88-10327
TIME-ZONE-PATTERN SATELLITE BROADCASTING
ANTENNA
VICTOR GALINDO (Caltech), YAHYA RAHMAT-SAMI! (Caltech),
and WILLIAM A. IMBRIALE (Caitech)
Jun. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baitimore,
MD. 21240-0757
NPO-16522 Vol. 12, No. 6, P. 46
Direct-broadcast satellite antenna designs provide contoured
beams to match four time zones in 48 contiguous states and spot
beams for Alaska, Hawaii, and Puerto Rico presented in 29-page
report. Includes descriptions of procedures used to arrive at
optimized designs. Arrangements, amplitudes, and phases of
antenna feeds presented in tables. Gain contours shown
graphically. Additional tables of performance data given for cities
in service area of Eastern satellite.

B88-10328
TESTS OF AMORPHOUS-SILICON PHOTOVOLTAIC MODULES
RONALD G. ROSS, JR. (Caltech)
Jun. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17303 Vol. 12, No. 6, P. 46
Progress in identification of strengths and weaknesses of
amorphous-silicon  technology  detailed. Report  describes
achievements in testing reliability of solar-power modules made of
amorphous-siticon photovoltaic cells. Based on investigation of
modules made by U.S. manufacturers. Modules subjected to field
tests, to accelerated-aging tests in laboratory, and to standard
sequence of qualification tests developed for modules of
crystalline-silicon cells.
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B88-10329

CORROSION IN AMORPHOUS-SILICON SOLAR CELLS AND

MODULES

GORDON R. MON (Caltech), LIANG-CHI WEN (Caitech), and

RONALD G. ROSS, JR. (Caltech)

Jun. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17302 Vol. 12, No. 6, P. 47
Paper reports on corrosion in amorphous-silicon solar cells and

modules. Based on field and laboratory tests, discusses causes

of corrosion, ways of mitigating effects, and consequences for

modules already in field. Suggests sealing of edges as way of

reducing entry of moisture. Cell-free perimeters or sacrificial

electrodes suggested to mitigate effects of sorbed moisture.

Deveiopment of truly watertight module proves to be more

cost-effective than attempting to mitigate effects of moisture.

B88-10346
DISTRIBUTED ARCHITECTURE FOR PHASED-ARRAY
ANTENNAS
SHAYLA E. DAVIDSON, BRIAN BOURGEOIS, R. P. JEDLICKA
(New Mexico State University), and P. A. HENRY (New Mexico
State University)
Jun. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.0O. Box 8757, Baltimore,
MD. 21240-0757
MSC-21236 Vol. 12, No. 6, P. 71
Distributed Architecture for Phased Array Antennas (DISTAR)
computer program simulation tool used to study implementation
of distributed phased-array equipment. Allows placement of
possibly-faulty  transmitting/receiving modules at locations
throughout array. Variations in amplifiers and phase shifters
degrades performance of antenna, depending on environmental
conditions and array architecture. Enables antenna designer to
examine characteristics of array and how they affect both types
and extents of antenna failures. General specifications for amplifier
and phase-shifter tolerances determined for various architectures.
Written in FORTRAN 77.

B88-10358

SCHOTTKY DIODE WITH SURFACE CHANNEL

WILLIAM BISHOP (University of Virginia), ROBERT J. MATTAUCH

(University of Virginia), KATHLEEN MCKINNEY (University of

Virginia), and DIANE GARFIELD (University of Virginia)

Jul. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

GSC-13063 Vol. 12, No. 7, P. 22
Straighforward design changes improve performance and

simplify fabrication. Anode contact finger forms bridge over channel

material removed to reduce parasitic shunt capacitance. Device

made by standard processing techniques readily accommodating

changes of design.

B88-10359
RF TESTING OF MICROWAVE INTEGRATED CIRCUITS
R. R. ROMANOFSKY, G. E. PONCHAK, K. A. SHALKHAUSER,
and K. B. BHASIN
Jul. 1988 Additional information available through: NTIS,
Springfield, VA 22161 (Tel:703-487-4650) (N87-22065)
LEW-14639 Vol. 12, No. 7, P. 23
Fixtures and techniques are undergoing development. Four test
fixtures and two advanced techniques developed in continuing
effots to improve RF  characterization of MMIC's.
Finline/waveguide test fixture developed to test submodules of
30-GHz monolithic receiver. Universal commercially-manufactured
coaxial test fixture modified to enable characterization of various
microwave solid-state devices in frequency range of 26.5 to 40
GHz. Probe/waveguide fixture is compact, simple, and designed
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for non destructive testing of large number of MMIC's.
Nondestructive-testing fixture includes cosine-tapered ridge, to
match impedance wavequide to microstrip. Advanced technique is
microwave-wafer probing. Second advanced technique is
electro-optical sampling.

B88-10360
IMAGE-METHOD GAIN MEASUREMENT WITH MISMATCH
RICHARD Q. LEE, and MAURICE F. BADDOUR
Jul. 1988 Additional information available through: NTIS,
Springfield, VA 22161 (Tel:703-487-4650) (N87-16968)
LEW-14555 Vol. 12, No. 7, P. 24
New formula accounts for multiple reflections. In image method
antenna placed facing its image in reflecting plane. Power
transmitted by antenna and portion of transmitted power received
by antenna after reflection from plane measured at various
distances R.

B88-10361

HOT-FILM ANEMOMETER FOR BOUNDARY-FLOW

TRANSITIONS

HARRY R. CHILES, and J. BLAIR JOHNSON

Jul. 1988 Additional information available through: NTIS,

Springfield, VA 22161 (Tel:703-487-4650) (N85-33121)

ARC-11811 Vol. 12, No. 7, P. 26
Temperature-compensated instrument yields data at subsonic

and supersonic speeds. Modifications in new anemometer include

addition of temperature-compensation resistor and resistors Rs

and Rp series and parallel with compensation device.

B88-10362
FORMULA GIVES BETTER CONTACT-RESISTANCE VALUES
UDO LIENEWEG (Caltech), and DAVID J. HANNAMAN (Caltech)
Jul. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17096 Vol. 12, No. 7, P. 28
Lateral currents in contact strips taken into account.
Four-terminal test structures added to intergrated circuits to enable
measurement of interfacial resistivities of contacts between thin
conducting layers. Thin-film model simplified quasi-two-dimensional
potential model that accounts adequately for complicated
three-dimensional, nonuniform current densitites. Effects of
nonuniformity caused by lateral current flow in strips summarized
in equivalent resistance Rs and voltage Vs.

B88-10363

FLEXIBLE CERAMIC-INSULATED CABLE

FRANK L. BOUQUET (Caltech)

Jul. 1988 Additional information available through: NASA ST!

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16917 Vol. 12, No. 7, P. 30
Cable withstands heat, radiation, and oxidation. Ceramic beads

electrically insulate copper conductor from sheath of copper tape.

Also suitable for furnaces, nuciear reactors, and robots operating

in hot, radioactive environments.

B88-10364

ACOUSTICAL CONVECTIVE COOLING OR HEATING

EUGENE H. TRINH (Caltech), and JUDITH L. ROBEY (Caltech)

Jul. 1988 Additiona! information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17278 Vol. 12, No. 7, P. 31
Small, efficient ultrasonic device circulates fluid. Vibrating at

ultrasonic  frequency, piezoelectric driver sets up vortexes
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transfering heat to or from object in space. Used on Earth to
apply localized or concentrated cooling to individual electronic
components or other small parts.

B88-10397

SWITCHING VOLTAGE REGULATOR

W. T. MCLYMAN (Caltech)

Sep. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16889 Vol. 12, No. 8, P. 20
Both pulsed and continuous outputs available. Switching

power-supply circuit converts input power from two 8-V batteries

in series to output of 5 Vdc regulated within 1.5 percent, either at

continuous current of 5 mA or at current of 500 mA in 0.5-s

pulses at 1-min intervals. Power supply is buck converter. Principle

of operation inductive and capacitive filtering of controlled pulses

of battery voltage.

B88-10398
CONTACTLESS COUPLING FOR POWER AND DATA
JOHN C. MOODY (OAO Corp.), and JOSEPH W. FOLEY (OAO
Corp.)
Sep. 1988 No additional information available: For specific
technical questions contact TU Officer at Center of origin.
GSC-13059 Vol. 12, No. 8, P. 22
Experimental flat-plate coupling transmits digital data signals
and electrical power across small gap between two modules. Split
transformer and optoelectronic components transmit electrical
power and digital signals across small gap. Coupling concept useful
substitute for electrical connectors in equipment assembled by
robots, remote manipulators, or humans working in protective
clothing or otherwise restricted in dexterity. Offers higher reliability
due to one overall alignment mechanism as opposed to muitiple
pin/socket alignment requirements.

B88-10399
MULTIPLE-COIL, PULSE-INDUCTION METAL DETECTOR
EDWARD S. LESKY, ALAN M. REID, WILTON E. BUSHONG,
and DUANE P. DICKEY
Sep. 1988 No additional information available: For specific
technical questions contact TU Officer at Center of origin.
KSC-11386 Vol. 12, No. 8, P. 24
Multiple-head, pulse-induction metal detector scans area of 72
feet squared with combination of eight detector heads, each 3 ft.
square. Head includes large primary coil inducing current in smaller
secondary coils. Array of eight heads enables searcher to cover
large area quickly. Pulses applied to primary coil, induced in
secondary coils measured to determine whether metai present
within range of detector head. Detector designed for recovery of
Space Shuttle debris.

B88-10400

INTEGRATED INVERTER AND BATTERY CHARGER

WALLY E. RIPPEL (Caltech)

Sep. 1988 Additional information available through: NASA ST

Facility, Technaology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17133 Vol. 12, No. 8, P. 26
Circuit combines functions of dc-to-ac inversion (for driving ac

motor in battery-powered vehicle) and ac-to-dc conversion (for

charging battery from ac line when vehicle not in use). Automatically

adapts to either mode. Design of integrated inverter/charger

eliminates need for duplicate components, saves space, reduces

weight and cost of vehicle. Advantages in other applications :

load-leveling systems, standby ac power systems, and

uninterruptible power supplies.



B88-10401
SOLID-STATE SINGLE-PHOTON COUNTER
D. L. ROBINSON (Caltech), and B. D. METSCHER (Caltech)
Sep. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17103 Vol. 12, No. 8, P. 27
Avalanche photodiode used to detect single photons if cooled
to optimum temperature and overbiased beyond breakdown
voltage. Offers two to three times sensitvity of photomultiplier tubes
commonly used for photon detection. When cooled to reduce
number of thermal carriers, avalanche photodiode reverse-biased
beyond normal breakdown voltage to give it extremely-high internal
gain of 10 to seventh power to 10 to eigth power. Advantages of
solid-state devices to applications requiring low-level light detection,
optical communication, astronomy, remote sensing, optical
metrology, and optical signal processing.

B88-10402
BIPOLAR-BATTERY CONSTRUCTION
WALLY E. RIPPEL (Caltech), and DEAN B. EDWARDS (Caltech)
Sep. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-15315 Vol. 12, No. 8, P. 30
Bipolar batteries fabricated in continuous quasi-automated
process. Components of battery configured so processing steps
run sequentially. Key components of battery, bipolar plate and
bipolar separator, fabricated separately and later joined together.

B88-10458

REDUNDANT GROUNDING CIRCUIT FOR ARC WELDING

RICHARD K. BURLEY (Rockwell International Corp.)

Oct. 1988 Additional information available through: NASA ST!

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MFS-29396 Vol. 12, No. 9, P. 28
Arc burns at loose ground connections prevented. Protective

grounding scheme for arc-weiding power supply includes four

ground leads to workpiece and circuit that automatically turns off

welding current if one or two ground leads becomes disconnected.

Prevents burns and inadvertent welding occuring where full welding

current passes through single loose ground contact,

B88-10459
PROGRAMMABLE PULSER
ERIC  BAUMANN, and ANTHONY MEROLLA (Sverdrup
Technology, Inc.)
Oct. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.0. Box 8757, Baltimore,
MD. 21240-0757
LEW-14585 Vol. 12, No. 9, P. 32
User controls number of clock pulses to prevent burnout. New
digital programmable pulser circuit in three formats; freely running,
counted, and single puise. Operates at frequencies up to 5 MHz,
with no special consideration given to layout of components or to
terminations. Pulser based on sequential circuit with four states
and binary counter with appropriate decoding logic. Number of
programmable pulses increased beyond 127 by addition of another
counter and decoding logic. For very large pulse counts and/or
very high frequencies, use synchronous counters to avoid errors
caused by propagation delays. Invaluabie too! for initiai verification
or diagnosis of digital or digitally controlled circuity.

B88-10460
PHOTOGRAMMETRY OF A PARABOLIC ANTENNA

W. D. MERRICK (Caltech), F. L. LANSING (Caltech), F. W.
STOLLER (Caltech), and V. B. LOBB {Caltech)
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Oct. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17088 Vol. 12, No. 9, P. 35
Surface measured with accuracy better than 10 to the negative
fifth power times diameter. Report describes use of advanced
close-range photogrammetry to determine deviations of
34-m-diameter antenna main reflector and subreflector from
nominal paraboloidal shapes. Measurements enable removal of
linear offsets and angular misalignments of subreflector, with
consequent increase of 4 percent in aperture efficiency.

B88-10508
PROTECTIVE SOCKET FOR INTEGRATED CIRCUITS
CHRIS WILKINSON, and GREG HENEGAR
Nov. 1988 No additional information available: For specific
technical questions contact TU Officer at Center of origin.
GSC-13033 Vol. 12, No. 10, P. 20
Socket for intergrated circuits (IC's) protects from excessive
voltages and currents or from application of voltages and currents
in wrong sequence during insertion or removal. Containg built-in
switch that opens as IC removed, disconnecting leads from signals
and power. Also protects other components on circuit board from
transients produced by insertion and removal of IC. Makes
unnecessary to turn off power to entire circuit board so other
circuits on board continue to function.

B888-10509

ESTIMATING RATES OF SINGLE-EVENT UPSETS

JOHN A. ZOUTENDYK (Caltech)

Nov. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17270 Vol. 12, No. 10, P. 24
Mathematical model yields estimates of upper and lower bounds

on rates of single-event upsets (SEU's) in logic circuits. SEU's

are reversible changes in logic states, caused by single high-energy

ions. Energetic ions passed through device along tracks

perpendicular to surface, to determine parameters of model. Used

to estimate rates caused by ions of various energies incident at

arbitrary angles. Useful in design of integrated circuits as

high-density memories for minimal susceptibility to bit errors.

B88-10510
LENS ANTENNA FOR MOBILE/SATELLITE COMMUNICATION
D. G. BODNAR (Georgia Tech Research Institute), and B. K.
RAINER (Georgia Tech Research Institute)
Nov. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-16948 Vol. 12, No. 10, P. 24
Flat, compact antenna made of stripline elements aimed at
fixed elevation angle but steered electronically in azimuth. Design
simplified by maintaining fixed elevation and relying on width of
beam to cover desired elevation range. Need for phase shifter at
each radiating element eliminated by arranging elements in circles
and feeding through stripline disks called ‘R-KR lenses’. Used in
Mobile/Satellite Service, antenna mounted on top of vehicle on
Earth and used to keep transmitted and received antenna beams
aimed approximately toward communication satellite.

B88-10511

MEASURING CRITICAL CHARGES FOR SINGLE-EVENT
UPSETS

MARTIN G. BUEHLER (Caltech), and BRENT R. BLAES
{Caltech)

Nov. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
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MD. 21240-0757
NPO-17073 Vol. 12, No. 10, P. 28
Concept for determining susceptibility of integrated circuits to
single-event upsets (SEU’s) based on direct measurement of critical
charge causing upset. Test circuit is modified version of standard
complementary metal-oxide/semiconductor static cell. Contains six
transistors, connected to form latch that retains state of cell set
by input pulses. Makes possible to evaluate vulnerability to SEU
during design and development of digital equipment.

B88-10512

HANDRAIL LIGHTING MODULE

JOHN P. MATTEI (Rockwell International Corp.)

Nov. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MSC-21302 Vol. 12, No. 10, P. 30
Lightweight, space-saving combined handrail-and-floures-

cent-light unit serves decorative or safety functions.

Fiuorescent lamp mounted inside clear tubular plastic

housing shaped to form handrail. Designed for either temporary

or permanent installation or part of emergency lighting system.

B88-10513

HAZARD-FREE PYROTECHNIC SIMULATOR

WILLIAM B. MCALISTER, JR.

Nov. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.0. Box 8757, Baltimore,

MD. 21240-0757

GSC-13111 Vol. 12, No. 10, P. 30
Simulator evaluates performance of firing circuits  for

slectroexplosive devices (EED's) safely and inexpensively. Tests

circuits realistically when pyrotechnic squibs not connected and

eliminates risks of explosions. Used to test such devices as

batteries where test conditions might otherwise degrade them.

B88-10514

TUNABLE MICROWAVE CAVITY FOR ION SOURCE

SHIGEO NAKANISHI, FRANK S. CALCO, and AUGUST R.

SCARPELLI

Nov. 1988 No additional information available: For specitic

technical questions contact TU Officer at Center of origin.

LEW-13935 Vol. 12, No. 10, P. 32
Movable probe and tuning wall adjusted to obtain resonance

at microwave frequency used to generate plasma in cell at one

end of microwave cavity. Electroless discharge without

disadvantages of dc-cathode-discharge and RF-induction methods.

To achieve precise positioning, coaxial probe extends into

microwave cavity through tube.

B88-10515
CIRCULAR-WAVEGUIDE POWER COMBINER/DIVIDER
VERNON DUNN (Ford Aerospace and Communications Corp.)
Nov. 1988 No additional information available: For specific
technical questions contact TU Officer at Center of origin.
GSC-12996 Vol. 12, No. 10, P. 34
Power combiner/divider devised in which output from several
solid-state modules combined directly into TEO? mode of circular
waveguide. Results in low-loss, wide band device: because
axisymmetry of TEO1 mode, no essential limit on N. Latter feature
is advantage in design of wide band, high-power, solid-state
amplifiers operating at millimeter wavelengths.

B88-10556

STACKED METAL SILICIDE/SILICON FAR-INFRARED
DETECTORS

JOSEPH MASERJIAN (Caltech)
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Dec. 1988 Additional information available through: NASA STi
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17194 Vol. 12, No. 11, P. 22
Selective doping of silicon in proposed metal silicide/silicon
Schottky-barrier infrared photodetector increases maximum
detectable wavelength. Stacking layers to form muitiple Schottky
barriers increases quantum efficiency of detector. Detectors of
new type enhance capabilities of far-infrared imaging arrays. Grows
by molecular-beam epitaxy on silicon wafers containing
very-large-scale integrated circuits. Imaging arrays of detectors
made in monolithic units with image-preprocessing circuitry.

B88-10557

SELECTING WIRE SIZES FOR SWITCHING POWER SUPPLIES

W. T. MCLYMAN (Caltech)

Dec. 1988 Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17279 Vol. 12, No. 11, P. 24
Computer program eliminates trial and error. Determines size

and number of strands of wire for low resistance at high frequency

in switching power supplies.

B88-10558

FREQUENCY-ACCOMMODATING MANCHESTER DECODER

MARIO J. VASQUEZ (Rockwell International Corp.)

Dec. 1988 Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MSC-21312 Vol. 12, No. 11, P. 24
No adjustment necessary to cover a 10:1 frequency range.

Decoding circuit converts biphase-level pulse-code modulation to

nonreturn-to-zero (NRZ)-level pulse-code modulation plus clock

signal. Circuit accommodates input data rate of 50 to 500 kb/s.

Tracks gradual changes in rate automatically, eliminating need for

extra circuits and manual switching to adjust to different rates.

B88-10559

NONUNIFORM SAMPLING OF RADIATION FROM ANTENNAS

Y. RAHMAT-SAMII (Caltech), and R. L. CHEUNG (Caltech}

Dec. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16961 Vol. 12, No. 11, P. 25
Far-field patterns reconstructed. Nonuniform-sampling technique

uses interpolation algorithm to obtain far-field radiation pattern of

antenna at any point u, v based on measurements at few sampling

points. Applicable to any components of electric field ‘E' at

measurement locations in spherical coordinate system centered

at antenna.

B88-10560

CONVERSION LOSSES IN GAAS SCHOTTKY-BARRIER

DIODES

OLDWIG VON ROOS (Caltech), and KE-LI WANG (Caltech)

Dec. 1988 Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16700 Vol. 12, No. 11, P. 26
Parasitic losses reduced with lightly doped epitaxial layers of

proper thickness. Report presents calculations of conversion losses

in Schottky-barrier diodes. Theoretical work directed toward

reduction of parasitic losses through proper design of space-charge

layers, possible, to reduce barrier capacitances and contributions

to barrier resistances from undepleted epitaxial layers.



B88-10561

RESPONSE OF A MOSFET TO A COSMIC RAY

REUBEN BENUMOF (College of Staten Island), and JOHN A.

ZOUTENDYK (College of Staten Island)

Dec. 1988 Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17146 Vol. 12, No. 11, P. 26
Theoretical paper discusses response of enhancement-mode

metal oxide/semiconductor field-effect transistor to cosmic-ray ion

that passes perpendicularly through gate-oxide layers. Even if ion

causes no permanent damage, temporary increase of electrical

conductivity along track of ion large enough and long enough to

cause change in logic state in logic circuit containing MOSFET.

B88-10562
DETECTOR ARRAYS FOR INFRARED ASTRONQMY
C. R. MCCREIGHT, M. E. MCKELVEY, J. H. GOEBEL, G. M.
ANDERSON, and J. H. LEE
Dec. 1988 Additional information available through: NTIS,
Springfield, VA 22161 (Tel:703-487-4650) (NB7-24378)
ARC-11789 Vol. 12, No. 11, P. 28
Paper describes status of program for developing integrated
infrared detectors for astronomy. Program covers variety of
detectors, including extrinsic silicon, extrinsic germanium, and
indium antimonide devices with hybrid silicon multiplexers. Paper
notes for arrays to reach background noise fimit in cryogenic
telescope, continued reductions in readout noise and dark current
needed.

B88-10563

EMPIRICAL MODELING OF SINGLE-EVENT UPSET

JOHN A. ZOUTENDYK (Caitech), LAWRENCE S. SMITH (Caltech),

GEORGE A. SOLI (Caltech), PETER THIEBERGER (Brookhaven

National Laboratory), STEPHEN L. SMITH (Intel Corp.), and

GREGORY E. ATWOOD (Intel Corp.)

Dec. 1988 Additional information available through: NASA ST!

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16920 Vol. 12, No. 11, P. 28
Experimental study presents examples of empirical modeling

of single-event upset in negatively-doped-source/drain

metal-oxide-semiconductor static random-access memory cells.

Data supports adoption of simplified worst-case model in which

cross sectionof SEU by ion above threshold energy equals area

of memory cel.

B88-10564

NEW MODE FOR SINGLE-EVENT UPSETS

JOHN A. ZOUTENDYK (Caltech), LAWRENCE S. SMITH (Caltech),

GEORGE A. SOLI (Caltech), and ROGER Y. LO (Intel Corp.)

Dec. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17266 Vol. 12, No. 11, P. 28
Report presents theory and experimental data regarding newly

discovered mode for single-event upsets, (SEU’s) in complementary

metal-oxide/semiconductor, static random-access memories,

CMOS SRAM's. SEU cross sections larger than those expected

from previously known modes given rise to speculation regarding

additional mode, and subsequent cross-section measurements

appear to confirm speculation.

B89-10001

LOW-POWER MAGNETIC CURRENT SENSOR

W. T. MCLYMAN (Caltech)

Jan. 1989 Additional information available through: NASA STIi
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
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MD. 21240-0757
NPO-16888 Vol. 13, No. 1, P. 19
Direct current sensed via saturable-core reactor. Transducer
senses direct current magnetically, providing isolation between input
and output. Detecting-and-isolating element saturable reactor,
where input current passes through one-turn control coil. Provides
output of 0 to 3 Vdc for input current of 0 to 15 Adc and consumes
power of 22 mW at 10 Adc input. Input sensed magnetically,
output electrically isolated from input.

B89-10002

MICROWAVE COMB GENERATOR

E. H. SIGMAN (Caltech)

Jan. 1989 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17004 Vol. 13, No. 1, P. 20
Stable reference tones aid testing and calibration of microwave

receivers. Signal generator puts out stable tones in frequency range

of 2 to 10 GHz at ali multiples of reference input frequency, at

any frequency up to 1 MHz. Called 'comb generator’ because

spectral plot resembles comb. DC reverse-bias current switched

on and off at 1 MHz to generate sharp pulses in step-recovery

diode. Microwave components mounted on back of special

connector containing built-in attenuator. Used in testing microwave

and spread-spectrum wide-band receivers.

B89-10003

CAPACITIVE DISPLACEMENT SENSOR WITH FREQUENCY

READOUT

KLAUS FRITSCH (John Carroli University)

Jan. 1989 No additional information available: For specific technical

questions contact TU Officer at Center of origin.

LEW-14792 Vol. 13, No. 1, P. 21
Simple displacement-measuring circuit senses capacitance

between two parallel conducting plates and produces output signal,

with frequency proportional to distance between plates. Principle

of circuit provides advantages over other methods because of

frequency-encoded output and high linearity. Used to measure

displacements.

B89-10004
OPTIMAL PLACEMENT OF MULTIPLE ANTENNAS
KYLE W. SHELTON (Lockheed Enginerring and Management
Services Co.), Y. C. LOH (Lockheed Engineering and Management
Services Co.), and K. TU (Lockheed Engineering and Management
Services Co.)
Jan. 1989 Additional information available through: NASA ST
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
MSC-21291 Vol. 13, No. 1, P. 21
Computer program based on pair of algorithms selects
approximately optimal iocations of antennas and approximately
optimal number of elements in each antenna of multiple-antenna
communication system. Obscuration in field of view at given
antenna location taken into account in choice of number of antenna
elements mounted there. Directional Coverages of combinations
of up to four antenna elements computed in search for combination
to cover clear portion of field of view. Developed to aid design of
antenna system of conceptual space station. Applied to system
aboard ship or aircraft, on building in city, or in any location where
transmission and reception blocked in some directions from each
potential antenna-mounting point.

B89-10005
POWER-SUPPLY-CONDITIONING CIRCUIT

L. E. PRIMAS (Caltech), and R. C. LOVELAND (Caltech)

Jan. 1989 Additional information available through: NASA STI
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Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17233 Vol. 13, No. 1, P. 22
Fiuctuations of voltage suppressed in power supplies for precise
radio-frequency circuits. Circuit suppresses both periodic and
random deviations of dc supply voitage from desired steady level.
Highly-stable feedback voltage regulator, conditioner intended in
conjunction with conventional power-supply circuit to provide
constant voltage to atomic frequency standard or other precise
oscillator. Without conditioners, outputs of most commercial power
supplies contain fluctuations causing unacceptably-large phase and
amplitude modulation of precise oscillators.

B89-10006
HYBRID INFRARED IMAGER
GARY C. BAILEY (Caltech)
Jan. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17218 vol. 13, No. 1, P. 23
Experimental device has low noise and high uniformity. Infrared
imaging device combines array of InSb photodetectors with array
of silicon field-effect-transistor switches. InSb chip forms roof over
Si chip, each InSb detector cell engaging indium bump on
corresponding Si switch cell below it. FET switches in 128-by-128
array turn on in sequence, read out charges on 128-by-128 array
of photodetectors and multiplex them in serial output that
represents pattern of light on array of photodetectors. Useful in
sensitive infrared cameras for astronomy, medicine, inspection,
and military surveiliance. Reads out image data at rates up to 10
MHz and expands to 256-by-256 array.

B89-10007
BIN DIODE FOR SUBMILLIMETER WAVELENGTHS
J. MASERJIAN (Caltech)
Jan. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17258 Vol. 13, No. 1, P. 24
Diode formed by selective doping during epitaxial growth,
starting with semi-insulating substrate. Use of high-mobility
semiconductors like GaAs extends cutoff frequency. Either
molecular-beam epitaxy (MBE) or organometallic chemical-vapor
deposition used to form layers of diode. Planar growth process
permits subsequent fabrication of arrays of diodes by standard
photolithographic techniques, to achieve quasi-optical coupling of
submillimeter radiation. Useful for generation of harmonics or
heterodyne mixing in receivers for atmospheric and space
spectroscopy  operating  at millimeter and  submillimeter
wavelengths. Used as frequency doublers or triplers, diodes of
new type extend frequency range of present solid-state oscillators.

B89-10008
TESTING FIXTURE FOR MICROWAVE INTEGRATED
CIRCUITS
ROBERT ROMANOFSKY, and KURT SHALKHAUSER
Jan. 1989 No additional information available: For specific technical
questions contact TU Officer at Center of origin.
LEW-14746 Vol. 13, No. 1, P. 25
Testing fixture facilitates radio-frequency characterization of
microwave and millimeter-wave integrated circuits. Includes base
onto which two cosine-tapered ridge waveguide-to-microstrip
transitions fastened. Length and profile of taper determined
analytically to provide maximum bandwidth and minimum insertion
loss. Each cosine taper provides transformation from high
impedance of waveguide to characteristic impedance of microstrip.
Used in conjunction with automatic network analyzer to provide
user with deembedded scattering parameters of device under test.
Operates from 26.5 to 40.0 GHz, but operation extends to much
higher frequencies.
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B89-10009
TRENDS IN SUSCEPTIBILITY TO SINGLE-EVENT UPSET
DONALD K. NICHOLS (Caltech), WILLIAM E. PRICE (Caltech),
WOJCIECH A. KOLASINSKI (The Aerospace Corp.), RUKOTARO
KOGA (The Aerospace Corp.), ALVIN E. WASKIEWICZ (Rockwell
International Corp.), JAMES C. PICKEL (IRT Corp.), and JAMES
T. BLANDFORD (IRT Corp.)
Jan. 19890 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17147 Vol. 13, No. 1, P. 26
Report provides nearly comprehensive body of data on
single-event upsets due to irradiation by heavy ions. Combines
new test data and previously published data from governmental
and industrial laboratories. Clear trends emerge from data useful
in predicting future performances of devices.

B89-10010

SPREAD OF CHARGE FROM ION TRACKS IN INTEGRATED

CIRCUITS

JOHN A. ZOUTENDYK (Caltech), HARVEY R. SCHWARTZ

(Caltech), R. KEVIN WATSON (Caltech), and LELAND R. NEVILL

(Micron Technology, Inc.)

Jan. 1989 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17265 Vol. 13, No. 1, P. 27
Single-event upsets (SEU’s) propagate to adjacent cells in

integrated memory circuits. Findings of experiments in lateral

transport of electrical-charge carriers from jon tracks in 256K

dynamic randon-access memories (DRAM's). As dimensions of

integrated circuits decrease, vulnerability to SEU's increases.

Understanding gained enables design of less vulnerable circuits.

B89-10011

IMPROVED BIPOLAR SEPARATOR FOR LEAD ACID

BATTERIES

WALLY E. RIPPEL (Caltech), and DEAN B. EDWARDS (Caltech)

Jan. 1989 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.Q. Box 8757, Baitimore,

MD. 21240-0757

NPO-15241 Vol. 13, No. 1, P. 28
New separator prolongs battery life. Design for bipolar separator

consists of polyethylene plate and glass mats bonded to both

faces of plate. Reduces loss of active material.

B89-10012

ENDURANCE TESTS OF AMORPHOUS-SILICON

PHOTOVOLTAIC MODULES

RONALD G. ROSS, JR. (Caitech), and RUSSELL S. SUGIMURA

(Caltech})

Jan. 1989 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17304 Vol. 13, No. 1, P. 28
Failure mechanisms in high-power service studied. Report

discusses factors affecting endurance of amorphous-silicon solar

cells. Based on field tests and accelerated aging of photovoltaic

modules. Concludes that aggressive research needed if

amorphous-silicon modules to attain 10-year lifte - value U.S.

Department of Energy established as goal for photovoltaic modules

in commercial energy-generating plants.

B89-10025

COMPREHENSIVE SILICON-SOLAR-CELL PROGRAM
MICHAEL F. LAMORTE (Research Triangle Institute), and WILLIAM
M. YEAGER (Research Triangle Institute)

Jan. 1989 Additional information available through: NASA ST!



Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17126 Vol. 13, No. 1, P. 44
Comprehensive Silicon Solar Cell Computer Modeling (SICELL)
program simulates silicon solar cell. Predicts device parameters
as efficiency, voltage-vs.-current characteristic fill factor, and
temperature coefficients of parameters. Technique used similar to
numerical-integration methods, but commonality described by use
of mesh-point field. Validation studies show accuracies of
simulations range from 0.08 percent to 3.6 percent for 27
experimental data points over temperature range of 300K to 421K.
Results obtained by use of 10 mesh points in n- and p-type regions
and for two iterations. SICELL runs interactively on VAX computer
under VMS and written in VAX/VMS FORTRAN 77.

B89-10042

BIPOLAR BATTERY USING CONDUCTIVE-FIBER COMPOSITE

WALLY E. RIPPEL (Caltech)

Feb. 1989 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimors,

MD. 21240-0757

NPO-14994 Vol. 13, No. 2, P. 20
Improved version of lead/sulfuric acid battery,

electrically-conducting fiber/polymer composite substrates used in

place of metallic substrates. Sealing and corrosion problems

reduced. Benefits include halving of weight, increased energy and

power densities, and lower gassing rate. Important for

electric-vehicle development.

B89-10043
PHOTODIODE-COUPLED LIGHT MODULATOR
JOSEPH MASERJIAN (Caltech), and SVERRE T. ENG (Caltech)
Feb. 1989 Additional information available through: NASA ST)
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-16298 Vol. 13, No. 2, P. 22
Absorption of one light beam controls transmission of another.
High-performance monolithic light modulator comprised of
p-doped/intrinsic/n-doped (PIN) GaAs photodiode grown directly
over InAs/GaAs PIN multiple-quantum-well (MQW) diode.
Photodiode-coupled multiple-quantum-well modulator includes
advanced semi-conductor microstructures enhancing electro-optical
Properties. Using standard lithographic and etching techniques for
defining  picture  elements,  structures fabricated into
two-dimensional arrays for use as spatial light modulators.

B89-10044
REFLECTION-ZONE-PLATE ANTENNA
JOHN M. FRANKE, and BRADLEY D. LEIGHTY
Feb. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
LAR-13537 Yol. 13, No. 2, P. 23
Microwave antenna, based on reflection holography, designed
and tested. Modified to produce arbitrary beam patterns by
controlling relief pattern. Antenna planar or contoured to supporting
structure. Low off-axis radar cross section at frequencies removad
from operational frequency. Interference pattern produced by
spherical wave intersecting plane wave consists of concentric
circles similar to Newton's rings. Pattern identical to Fresnel zone
plate, which has lens properties. Plane wave incident on hologram,
or zone plate, focused to point.

B89-10045

CLOSED-LOOP MOTOR-SPEED CONTROL

MATTHEW A. SMITH (Rockwell international Corp.), RAY C.
DELCHER (Rockwell International Corp), and STEVEN W.
HUSTON (Rockwell International Corp.)

01 ELECTRONIC COMPONENTS AND CIRCUITS

Feb. 1989 No additional information available: For specific
technical questions contact TU Officer at Center of origin.
MFS-29469 Vol. 13, No. 2, P. 26
Electronic motor-speed control circuit designed to operate in
electrically noisy environment. Includes optoelectronic pick-up
device, placed inside motor housing to provide speed feedback
signal. Automatically maintains speed motor at commanded value,
Measures speed of motor in terms of frequency of pulses of infrared
light chopped by fan blades of motor. Difference between measured
and commanded speeds serves as control signal for external
amplifier driving motor. Major advantage of circuit is low cost.

B89-10046
MEASURING FRACTURE TIMES OF CERAMICS
PAUL J. SHLICHTA (Caltech), LEQ BISTER (Caltech), and
DONALD G. BICKLER (Caltech)
Feb. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-16738 Vol. 13, No. 2, P. 26
Electrical measurements complement or replace fast
cinematography. Electronic system measures microsecond time
intervals between impacts of projectites on ceramic tiles and
fracture tiles. Used in research on ceramics and ceramic-based
composite materials such as armor. Hardness and low density of
ceramics enable them to disintegrate projectiles more efficiently
than metals. Projectile approaches ceramic tile specimen.
Penetrating foil squares of triggering device activate display and
recording instruments. As ceramic and resistive film break
oscilloscope plots increase in electrical resistance of film.

B89-10047
JACOBI-BESSEL ANALYSIS OF ANTENNAS WITH
ELLIPTICAL APERTURES.
Y. RAHMAT-SAMI! (Caltech)
Feb. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-16967 Vol. 13, No. 2, P. 30
Coordinate transformation improves convergence pattern
analysis of elliptical-aperture antennas. Modified version of
Jacobi-Bessel expansion for vector diffraction analysis of reflector
antennas uses coordinate transformation to improve convergence
with elliptical apertures. Expansion converges rapidly for antennas
with circular apertures, but less rapidly for elliptical apertures.
Difference in convergence behavicr between circular and elliptical
Jacobi-Bessel algorithms indicated by highest values of indices
m, n, and p required o achieve same accuracy in computed
radiation pattern of offset paraboloidal antenna with elliptical
aperture.

B89-10048
OPTOELECTRONIC TECHNIQUE ELIMINATES
COMMON-MODE VOLTAGES
GARY G. LESNY
Feb. 1989 No additional information available: For specific
technical questions contact TU Officer at Center of origin.
LEW-14529 Vol. 13, No. 2, P. 32
Small signals transmitted between circuits at large differences
of potential. Technique lends itself to accurate measurement of
any electrical parameter and display of value. Accommodates broad
range of measured values from millivolts to hundreds of volts and
provides unlimited electrical isolation. Measured parameter
converted to duration, proportional to value, of pulse of light.
Transmitted along optical fiber to or from isolated circuit.
Applications include operation of traveling-wave tubes or other
electron-gun devices including filaments at cathode potential and
measurement of current from, or control of series stacked power
supplies. Used for optimization and testing of
depressed-collsctor/microwave-tube combinations.
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B89-10049

ADVANCED COMPONENTS FOR FIBER-OPTICAL SYSTEMS

RAMON DEPAULA (Caltech), and DAVID W. STOWE (Aster

Corp.)

Feb. 1980 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17080 Vol. 13, No. 2, P. 33
Paper reviews statuses of some advanced passive and active

optical components for use with optical fibers. Emphasis on highly

birefringent components controling polarization, because control

of polarization critical in applications as fiber-optical gyroscopes,

interferometric sensors, and coherent communications.

B89-10053
ADAPTIVE FORCE AND POSITION CONTROL FOR ROBOTS
HOMAYOUN SERAJI (Caltech)
Feb. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17127 Vol. 13, No. 2, P. 41
Control system causes end effector of robot manipulator to
follow prescribed trajectory and applies desired force or torque to
object manipulating or in contact. Characterized by hybrid control
architecture, where positions and orientations along unconstrained
coordinate axes controlled by position-control subsystem, while
forces and torques along constrained coordinate axes controlled
by force-control subsystem. Compensates for  dynamic
cross-coupling between force-and position-control loops and does
not require knowiedge of complicated model of dynamics of
manipulator and environment.

B89-10100
POSITION-AND-DIRECTION SENSOR FOR LIGHT BEAMS
MATTHEW A. SMITH (Rockwell international Corp.)
Mar. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
MFS-29275 Vol. 13, No. 3, P. 24
Optoelectronic sensor measures both position and direction of
incidence of laser beam or other narrow beam of light. New sensor
part of robotic welding system in which laser beam reflected from
pool of moiten metal and monitored by lateral-position sensor. To
provide unambiguous measurement of both lateral position and
direction of incident beam, sensor includes two position-sensitive
photodetectors or linear arrays of photodetectors.

B89-10101

DELAY-LINE ANODE FOR MICROCHANNEL-PLATE

SPECTROMETER

M. LAMPTON (University of California}

Mar. 1989 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MFS-26073 Vol. 13, No. 3, P. 24
Photon-counting read-out system for microchannel-plate

spectrometer includes delay line and timing circuit to measure

wavelength coordinate and wedge/wedge charge-division system

to measure orthogonal spatial coordinate. System proves

advantageous for portable two-dimensional spectrometers having

large image planes and for which design requirements include

simplicity, reliability, low power consumption, and low mass.

B89-10102

CURRENT REGULATOR FOR SODIUM-VAPOR LAMPS

W. T. MCLYMAN (Caltech)

Mar. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
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MD. 21240-0757

NPO-16702 Vol. 13, No. 3, P. 26
Regulating circuit maintains nearly-constant alternating current

in sodium-vapor lamp. Regulator part of dc-to-ac inverter circuit

used to supply power to street lamp from battery charged by

solar-cell array.

B89-10103
INDUCTIVELY-ACTIVATED SHORT-INTERVAL TIMER
GORDON A. WIKER (Caltech), and GEORGE H. WELLS, JR.
(Caltech)
Mar. 1980 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-16882 Vol. 13, No. 3, P. 28
Timing circuit in pneumatically faunched projectile triggers
explosive charge in projectile at specified detay after launch. Both
power and control signals coupled inductively to timer from
stationary launcher circuitry. Eliminates need for direct electrical
contacts. which are unreliable and generate sparks that trigger
explosive accidentally. Inductive coupling also provides higher
reliability in fieid operation than contacts. Concept useful in such
other safety-related applications as remotely or automatically
controlling flow of bottied flammable gas.

B89-10104 .
LOW-INDUCTANCE CAPACITOR FOR LOW TEMPERATURES
DAVID B. RHODES, STEPHEN B. JONES, and JOHN M.
FRANKE
Mar. 1989 No additional information available: For specific
technical questions contact TU Officer at Center of origin.
LAR-13714 Vol. 13, No. 3, P. 30
Planar capacitor made on epoxy/ fiberglass printed-circuit board.
Planar design and flat copper plates ensure low inductance and
low series resistance. Planar construction minimized effects of
thermal contraction, and epoxy/fiberglass substrate ensured high
breakdown voltage. Design is simple, and this type of capacitor
easy for any printed-circuit-board facility to fabricate. Design
suitable for any small-capacitance, high-voltage capacitor, whether
operating at low or high temperature.

B89-10105

INTEGRATED-CIRCUIT BROADBAND INFRARED SOURCES

G. LAMB, M. JHABVALA, and A. BURGESS

Mar. 1989 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

GSC-13085 Vol. 13, No. 3, P. 32
Microscopic devices consume less power, run hotter, and are

more reliable. Simple, compact, lightweight, rapidiy-responding

reference sources of broadband infrared radiation made available

by integrated-circuit technology. Intended primarily for use in

calibration of remote-sensing infrared instruments, devices

eventually replace conventional infrared sources. New devices also

replace present generation of miniature infrared sources.

Self-passivating nature of poly-crystalline silicon adds to reliability

of devices. Maximum operating temperature is 1,000 K, and power

dissipation is only one-fourth that of prior devices.

B89-10106

CHAIN OF TEST CONTACTS FOR INTEGRATED CIRCUITS

UDO LIENEWEG (Caltech)

Mar. 1989 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.0. Box 8757, Baltimore,

MD. 21240-0757

NPO-16784 Vol. 13, No. 3, P. 34
Test structure forms chain of ‘cross' contacts fabricated together

with large-scale integrated circuits. If necessary, number of such



chains incorporated at suitable locations in integrated-circuit wafer
for determination of fabrication yield of contacts. In new structure,
resistances of individual contacts determined: In addition to making
it possible to identify local defects, enables generation of statistical
distributions of contact resistances for prediction of ‘parametric’
contact yield of fabrication process.

B89-10107

PROTECTION AGAINST BRIEF INTERRUPTIONS OF POWER

THEODORE A. CASAD (Caltech)

Mar. 1989 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16768 Vol. 13, No. 3, P. 35
Rotating standby power system compensates for brief

interruptions in commercial power supply. System furnishes few

cycles of alternating current from its stored rotational energy.

Protects equipment vuinerable to brief losses of power; for example,

prevents computers from erroneously suppressing or adding bits

to data being handled at moment of power failure,

B89-10153

STABLE 1.25-W CW METHANOL LASER

JAM FARHOOMAND (Caltech), and HERBERT M. PICKETT

(Caltech)

Apr. 1989 Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17346 Vol. 13, No. 4, P. 22
Far-infrared (FIR) laser operating at 119-micrometer-wavelength

transition of methanol achieves very low drift in frequency.

Continuous-wave (CW) FIR output is 1.25 W when laser pumped

by 125-W commercial CO2 laser. Rate of drift of output frequency

less than plus or minus 100 kHz per hour because laser designed

to have low thermal-expansion coefficients and because

temperatures of input and output couplers held within 0.1 degree

C of fixed values.

B89-10154
SPECTRUM-MODULATING FIBER-OPTIC SENSORS
GLENN BEHEIM, and KLAUS FRITSCH (John Carroll Univ.)
Apr. 1989  Additional information available through: NTIS,
Springfield, VA 22161 (Tel:703-487-4650) (N87-17700)
LEW-14662 Vol. 13, No. 4, P. 24
Family of spectrum-modulating fiber-optic sensors undergoing
development for use in aircraft-engine control systems. Fiber-optic
sensors offer advantages of small size, high bandwidth, immunity
to electromagnetic interference, and light weight. Furthermore, they
reduce number of locations on aircraft to which electrical power
has to be supplied.

B89-10155
METAL FILM INCREASES CCD QUANTUM EFFICIENCY
JAMES R. JANESICK (Caltech)
Apr. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-16815 Vol. 13, No. 4, P. 24
Thin layer of platinum or other high-work-function metal applied
to back side of rear-illuminated charge-coupled device (CCD)
achieves quantum efficiency (QE)-pinned state, an ideal condition
allowing sensor to achieve 100-percent internal charge-collection
efficiency within its photosensitive volume. Metal layer, called flash
gate, easily applied by tungsten vacuum deposition during last
step of sensor fabrication.
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B89-10156
OUTPUT-ISOLATION AND PROTECTION CIRCUIT
CHARLES A. WAGNER, and GARY V. KELLOGG
Apr. 1989 Additional information available through: NASA STi
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
ARC-11834 Vol. 13, No. 4, P. 26
Output-isolation circuit couples precise analog signais (-10 to
+10 V, 0 to 20 kHz) from computer or from other electronic
equipment to external electronic equipment that may be at different
ground potential. Circuit functions in presence of common-mode
voltages up to 2,500 Vac or 3,500 Vdc. To prevent damage from
accidental connection of output leads to powerlines or other
sources of high voltage, circuit includes features that protect input
and output signal lines against normal-mode overvoltages up to
120 V ac or dc.

B89-10157

INCREASING AND COMBINING QUTPUTS OF

SEMICONDUCTOR LASERS

JOSEPH KATZ (Caltech)

Apr. 1989 Additional information available through: NASA STI

Facility, Technology Utiiization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17473 Vol. 13, No. 4, P. 30
Paper reviews methods of increasing and combining outputs

of semiconductor lasers, with references to literature of recent

years (mostly 1986 and 1987). This is a field of great practical

importance: Necessary to increase or combine outputs of individual

lasers to obtain sufficient power for such uses as communication,

ranging, remote sensing, printing, and pumping solid-state lasers,

B89-10158
OPTICALLY-CONTROLLED MICROWAVE DEVICES AND
CIRCUITS
KUL B. BHASIN, and RAINEE N. SIMONS
Apr. 1989  Additional information available through: NTIS,
Springfield, VA 22161 (Tel:703-487-4650) (N87-23900)
LEW-14710 Vol. 13, No. 4, P. 31
NASA Technical Memorandum discusses physical basis and
dc and microwave characteristics of optically-controlled microwave
devices described in literature. Emphasis on responses of
GaAs/GaAlAs high-electron-mobility transistors (HEMT’s) and
GaAs metal/semiconductor field-effect transistors (MESFET's) to
light. Devices used to detect radio-frequency modulation of optical
signals, to control gains of amplifiers, and to provide injection
locking of oscillators.

B89-10159

IGNITER SIMULATOR

RICHARD A. SIMON (Rockwell international Corp.)

Apr. 1989 Additional information available through: NASA ST

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MFS-29402 Vol. 13, No. 4, P, 31
Report describes electronic circuitry that simulates electrical

properties of igniter of Space Shuttle main engine. Circuit used to

test software of engine controller, without having to fire real igniter

or turn on engine. Circuit used in all igniter simulations and mimics

operation of igniter more realistically than did previous versions.

B89-10211

COMPOSITE SEMICONDUCTOR SUBSTRATES

AKBAR NOUHI (Caltech), GOURI RADHAKRISHNAN (Caltech),
JOSEPH KATZ (Caltech), and KRIS KOLIWAD (Caltech)

May 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
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NPO-17342 Vol. 13, No. 5, P. 22

Epitaxial structure of three semiconductor materials - silicon,
gallium arsenide, and cadmium telluride - makes possible integrated
monolithic focal-plane arrays of photodectors. Silicon layer contains
charge-coupled devices, gallium arsenide layer contains other fast
electronic circuitry, and cadmium telluride layer serves as base
for array of mercury cadmium telluride infrared sensors. Technique
effectively combines two well-established techniques; metalorganic
chemical-vapor deposition (MOCVD) and molecular-beam epitaxy
(MBE). Multilayer structure includes HgCdTe light sensors with Si
readout devices and GaAs signal-processing circuits. CdTe layer
provides base for building up HgCdTe layer.

B89-10212

COMPUTING RESONANCES OF WAVEGUIDE-TO-MICROSTRIP

TRANSITIONS

GEORGE E. PONCHAK, and ALAN N. DOWNEY

May 1989  Additional information available through: NTIS,

Springfield, VA 22161 (Tel:703-487-4650) (N87-16958)

LEW-14637 Vol. 13, No. 5, P. 22
Simplified mathematical model used to predict resonant

frequencies of antipodal-finline waveguide-to-microstrip transitions.

Makes it possible to place undesired resonances outside desired

frequency band during design process; eliminates much of iteration

in design process and thereby reduces both time and cost of

design.

B89-10213

BARIUM-DISPENSER THERMIONIC CATHODE

EDWIN G. WINTUCKY, M. GREEN (varian Associates, Inc.), and

M. FEINLEIB (Varian Associates, Inc.)

May 1989 No additional information available: For specific technical

questions contact TU Officer at Center of origin.

LEW-14685 Vol. 13, No. 5, P. 24
Improved reservoir cathode serves as intense source of

electrons required for high-frequency and often high-output-power,

linear-beam tubes, for which long operating lifetime important

consideration. High emission-current densities obtained through use

of emitting surface of relatively-low effective work function and

narrow work-function distribution, consisting of coat of W/Os

deposited by sputtering. Lower operating temperatures and

enhanced electron emission consequently possible.

B89-10214

METAL COAT INCREASES OUTPUT SENSITIVITY

JAMES R. JANESICK (Caltech)

May 1989 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16963 Vol. 13, No. 5, P. 26
Charge-coupled photodetector optimized for maximum quantum

efficiency (QE), high charge-collection efficiency, and ultralow read

noise. Called ‘flash-coupled' photodetector, sensor delivers high

quantum-efficiency sensitivity in spectral range extending from soft

x ray to near infrared.

B89-10215

IMPROVED COPLANAR WAVEGUIDES

RAINEE N. SIMONS

May 1989  Additional information available through: NTIS,

Springtield, VA 22161 (Tel:703-487-4650) (N87-20469)

LEW-14642 Vol. 13, No. 5, P. 28
Three new types of coplanar waveguide transmission lines

proposed: suspended, striplinelike suspended, and inverted.

Numerical analyses of propagation of electromagnetic fields of

new and of more-conventional plain and conductor-backed

coplanar waveguides showed new waveguides offered several
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advantages over conventional ones. Configurations promise lower
attenuation and reduce effects of manufacturing errors.

B89-10216
MICROTRONIC FLOW TRANSDUCER
GALE R. SUNDBERG, H. T. HENDERSON (University of
Cincinnati), and M. WALTER HSIEH (University of Cincinnati)
May 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
LEW-14654 Vol. 13, No. 5, P. 29
Novel microelectronic airflow and gas-flow transducer
developed. Has no moving parts and constructed by use of variation
on ordinary technology for processing of planar silicon
microelectronics, where hundreds or thousands of identical devices
concurrently produced on single chip as easily as can one. Gas-flow
transducer based upon integrated Wheatstone bridge in silicon
chip. Legs doped with gold and isolated thermally by etching away
surrounding material {except corners). Because of small size,
sensitivity, and good directional capability of new transducer,
numerous potential applications in measurement of vortexes, flows
in inlets to pipes, and other complicated flows.

B89-10270
ULTRA-STABLE SUPERCONDUCTING-MASER OSCILLATOR
DONALD M. STRAYER (Caltech), and G. JOHN DICK (Caltech)
Jun. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17090 Vol. 13, No. 6, P. 22
Unprecedented stability of frequency in superconducting,
triple-cavity ruby maser oscillator achieved by incorporation of
amplitude-control subsystem. New design enhances ultra-stable
measurements of time by reducing fluctuations to 2 X 10 to negative
19th power routinely, and to as little as 10 to negative 20th power
in exceptional cases. Currents induced in superconducting pickup
coil by changes in magnetic field in ruby. Currents from coil fed
to superconducting quantum-interference  device (SQuUID)
magnetometer, output used to generate control signal for
electronically variable attenuator. Attenuator varies pump-signal
amplitude in response to magnetic-field fluctuations in ruby. Very
high feedback-loop gain used for sensitivity of control and adequate
compensation of fluctuations.

B89-10271
HIGH-PERFORMANCE POWER-SEMICONDUCTOR PACKAGES
DAVID RENZ, IRVING HANSEN, and ALBERT BERMAN
(Microsemi Corp.)
Jun. 1989  Additional information available through: NTIS,
Springfield, VA 22161 (Tel:703-487-4650) (N87-28825)
LEW-14818 Vol. 13, No. 6, P. 24
A 600-V, 50-A transistor and 1,200-V, 50-A diode in rugged,
compact, lightweight packages intended for use in inverter-type
power supplies having switching frequencies up to 20 kHz.
Packages provide low-inductance connections, low loss, electrical
isolation, and long-life hermetic seal. Low inductance achieved by
making all electrical connections to each package on same plane.
Also reduces high-frequency losses by reducing coupling into
inherent shorted turns in packaging material around conductor axes.
Stranded internal power conductors aid conduction at high
frequencies, where skin effect predominates. Design of packages
solves historical problem of separation of electrical interface from
thermal interface of high-power semiconductor device.

B889-10272

ASYMMETRICAL SRAM CELLS FOR RADIATION TESTS
MARTIN G. BUEHLER (Caltech)

Jun. 1989 Additional information available through: NASA STi
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,



MD. 21240-0757
NPO-16890 Vol. 13, No. 6, P. 26
Features of circuits altered to increase or decrease sensitivity
to radiation. State-space analysis used to analyze
single-event-upset behavior of memory cell. When voltage on node
a is set at one of indicated initial values Vao and then released,
voltages on nodes a and b then foliow indicated trajectory to final
logic 'one’ or logic ‘zero* state. Ability to do this important for
design of radiation-detecting integrated circuits (deliberately made
more sensitive to ionizing radiation) and ‘radiation-hardened
integrated circuits - those intended to be relatively invulnerable to
intense radiation.

B89-10273
ADVANCED FUEL-CELL MODULES
WILLIAM F. BELL, lil (International Fuel Cells Corp.), RONALD E.
MARTIN (International Fuel Cells Corp.), ALBIN J. STRUNING
(International Fuel Cells Corp.), and ROBERT WHITEHILL
(International Fuel Cells Corp.)
Jun. 1989 Additional information available through: NASA ST|
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
MSC-21338 Vol. 13, No. 6, P. 28
Modules designed for long life, light weight, reliability, and low
cost. Stack of alkaline fuel cells based on modules, consisting of
three fuel cells and cooler. Each cell includes following
components: ribbed carbon fine-pore anode electrolyte-reservoir
plate; platinum-on-carbon catalyst anode; potassium titanate matrix
bonded with butyl rubber; gold-plated nickel-foil electrode
substrates; and silver plated, goid-flashed molded polyphenylene
sulfide cell holder. Each cell has active area of 1ft to the 2nd
power (0.09 m to the 2nd power). Materials and configurations of
parts chosen to extend life expectancy, reduce weight and
manufacturing cost, and increase reliability.

B89-10274
MONOL!THIC 111-V/SILICON SPATIAL LIGHT MODULATOR
JOSEPH MASERUJIAN (Caltech), and SVERRE T. ENG (Caltech)
Jun. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-16916 Vol. 13, No. 6, P. 28
Current techniques for growth of device-quality GaAs on silicon
substrates enables fabrication of silicon-based version of
photodiode-coupled  spatial light  modulator. Monolithic
photodiode-coupled light-modulator array constructed on silicon
substrate by growing InAs/GaAs multiple-quantum-wells over
silicon PIN diode layer. Intermediate GaAs buffer layer confines
attice-misfit dislocations to vicinity of silicon. Use of silicon makes
available wider range of auxiliary on-chip signal-processing circuitry
for coding and decoding of data, addition or subtraction of
brightness levels, spatial reformatting, and rescaling.

B89-10275
STABILIZING SEMICONDUCTOR DEVICES WITH HYDROGEN
ALBERT W. OVERHAUSER (Caltech), and JOSEPH MASERJIAN
(Caltech)
Jun. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17187 Vol. 13, No. 6, P. 30
Damage by radiation healed rapidly. Feature provides
continuous, rapid recovery of devices from degradation caused by
hot electrons, photons, and ionizing radiation. Several candidate
sites for palladium film catalysts, inserted during manufacture as
integral parts of devices. Paladium films made by evaporation,
sputtering, or chemical-vapor deposition. If additional storage
required, thick layer of palladium plated on inside of package
surrounding device. Hydrogen stored by exposing palladium to
hydrogen gas just before package sealed hermetically.
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B89-10276

ADVANCED SMALL RECHARGEABLE BATTERIES

GERALD HALPERT (Caltech)

Jun. 1989 Additional information available through: NASA ST)

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17396 Vol. 13, No. 6, P. 32
Lithium-based units offer highest performance. Paper reviews

status of advanced, small rechargeable batteries. Covers aqueous

systems including lead/lead dioxide, cadmium/nickel oxide,

hydrogen/nickel oxide, and zinc/nickel oxide. as well as

nonaqueous systems. All based on lithium anodes, nonaqueous

systems include solid-cathode cells (lithium/molybdenum disulfide,

lithium/titanium  disulfide, and lithium/vanadium  oxide);

liquid-cathode cells (lithium/sulfur dioxide cells); and new category,

lithium/polymer cells.

B89-10301
COMPUTER-AIDED ENGINEERING OF CABLING
JOSEPH W. BILLITTI (Caltech)
Jun. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17391 Vol. 13, No. 6, P. 68
Program generates data sheets, drawings, and other information
on electrical connections. DFACS program, centered around single
data base, has built-in menus providing easy input of, and access
to, data for all personnel involved in system, subsystem, and
cabling. Enables parallel design of circuit-data sheets and drawings
of harnesses. Also recombines raw information to generate
automatically various project documents and drawings, including
index of circuit-data sheets, list of electrical-interface circuits, lists
of assemblies and equipment, cabling trees, and drawings of cabling
electrical interfaces and harnesses. Purpose of program to provide
engineering community with centralized data base for putting in,
and gaining access to, functional definition of system as specified
in terms of details of pin connections of end circuits of subsystems
and instruments and data on harnessing. Primary objective to
provide instantaneous single point of interchange of information,
thus avoiding

B89-10338
MULTICHANNEL, ACTIVE LOW-PASS FILTERS
JAMES J. LEV (Caltech)
Jul. 1989 Additional information available through: NASA STi
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17290 Vol. 13, No. 7, P. 20
Muitichanne! integrated circuits cascaded to obtain matched
characteristics. Gain and phase characteristics of channels of
multichannel, multistage, active, low-pass filter matched by making
filter of cascaded multichannet integrated-circuit operational
amplifiers. Concept takes advantage of inherent equality of
electrical characteristics of nominally-identical circuit elements
made on same integrated-circuit chip. Characteristics of channels
vary identically with changes in temperature. If additional matched
channels needed, chips containing more than two operational
amplifiers apiece (e.g., commercial quad operational amplifiiers)
used. Concept applicable to variety of equipment requiring matched
gain and phase in multiple channels - radar, test instruments,
communication  circuits, and equipment for  electronic
countermeasures.

B89-10339

EFFICIENT CAVITY-DUMPED, FREQUENCY-DOUBLED
ND:YAG LASER

D. L. ROBINSON (Caltech), and D. L. SIPES (Caltech)

Jul. 1988  Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240.0757
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NPO-17286 Vol. 13, No. 7, P. 22

New design expected to increase efficiency of cavity-dumped,
frequency-doubled Nd:YAG laser. Frequency doubled outside
primary laser resonator, and portion of fundamental-frequency light
not used by doubler returned to primary laser cavity to increase
efficiency. Applications of laser foreseen in data communictions,
laser ranging, studies of atmosphere, remote sensing, and
laboratory studies.

B89-10340

SYNCHRONOUS HALF-WAVE RECTIFIER

WALLY E. RIPPEL (Caltech)

Jul. 1989 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17220 Vol. 13, No. 7, P. 24
Synchronous rectifying circuit behaves like diode having

unusually low voltage drop during forward-voltage hait cycles.

Circuit particularly useful in power supplies with potentials of 5

Vdc or less, where normal forward-voltage drops in ordinary diodes

unacceptably large. Fabricated as monolithic assembly or as hybrid.

Synchronous half-wave rectifier inciudes active circuits to attain

Jow forward voltage drop and high rectification efficiency.

B89-10341

FIELD-SEQUENTIAL COLOR CONVERTER

VICTOR J. STUDER

Jul. 1989 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MSC-21346 Vol. 13, No. 7, P. 24
Electronic conversion circuit enables display of signals from

field-sequential color-television camera on color video camera.

Designed for incorporation into color-television monitor on Space

Shuttle, circuit weighs less, takes up less space, and consumes

less power than previous conversion equipment. Incorporates

state-of-art memory devices, also used in terrestrial stationary or

portable closed-circuit television systems.

B89-10342

HOTSPOT ENDURANCE OF SOLAR-CELL MODULES

C. C. GONZALEZ (Caltech), R. S. SUGIMURA (Caltech), and R.

G. ROSS, JR. (Caltech)

Jul. 1989 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17305 Vol. 13, No. 7, P. 28
Procedure for evaluating modules for use with concentrators

now available. Solar simulator illuminates photovoltaic cells through

Fresne! lens of concentrator module. Module and test cells

inspected visually at 24-h intervals during test and again when

test completed. After test, electrical characteristics of module

measured for comparison with pretest characteristics.

B89-10343
TWISTED PAIR OF INSULATED WIRES SENSES MOISTURE
ERIC G. LAUE (Caltech), and JAMES B. STEPHENS (Caltech)
Jul. 1989 Additional information available through: NASA STi
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17111 Vol. 13, No. 7, P. 30
Sensitivity of electronic moisture sensor to low levels of moisture
increased by new electrode configuration. Moisture-sensing circuit
described in ‘Low-Cost Humidity Sensor' (NPO-16544). New twisted
pair of wires takes place of flat-plate capacitor in circuit.
Configuration allows for thermal expansion and contraction of
polymer while maintaining nearly constant area of contact between
polymer and wires.
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B89-10386

REFLECTION OSCILLATORS CONTAINING

SERIES-RESONANT CRYSTALS

LEONARD E. KLEINBERG

Aug. 1989 Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

GSC-13173 Vol. 13, No. 8, P. 20
Crystal-controlled transistor reflection oscillator easily tunable

and stable, consumes little power, and costs less than other types

of oscillators operating at same frequencies. Made possible by

design concept that includes operation of transistor well beyond

3-dB frequency of current-versus-frequency curve. Concept takes

advantage of newly available crystals resonating at frequencies

up to about 1 GHz. Useful in determining approximate frequency

of oscillation and major elements determining frequency.

B89-10387

MULTIPLYING VIDEO MIXER

NEIL W. HECKT (Boeing Aerospace Co.)

Aug. 1989 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17332 Vol. 13, No. 8, P. 22
Video mixing circuit places transparent overlay image on all or

portion of normal image on television screen. Overlay

computer-generated graphics, text, or another image. Background

video brightness signal fed into one input terminal of circuit, while

overlay brightness signal fed into other input terminal. Amplitude

of background brightness signal modulated by overiay brightness

signal, resulting in video image in which background image appears

as though viewed through overlay. Multiplying video mixer,

combined with additional circuitry, places transparent or opaque

overlay images on normal (background) video images.

B89-10388
MONOLITHIC MICROWAVE SWITCHING MATRIX
GENE FUJIKAWA, DANIEL R. CH'EN (Microwave Monolithics, Inc.),
and WENDELL C. PETERSEN (Microwave Monolithics, Inc.)
Aug. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baitimore,
MD. 21240-0757 ‘
LEW-14813 Vol. 13, No. 8, P. 22
Gallium arsenide integrated-circuit chip switches any of three
microwave input signals to any of three output ports. Measuring
4.9 mm on side, chip contains nine field-effect transistor (FET)
crosspoint switches. Housed in custom-designed package with
standard connectors for easy integration into system. FET's on
chip operated as passive switches and consume no static power
and insignificant amounts of switching power. Chip module
cascades with similar modules into large arrays handling as many
as 100 inputs and 100 outputs. Applications include switching and
routing vast amounts of data between computers at extremely
high speed. On communications satellite, chip switches microwave
signals to and from Earth stations and other satellites.

B89-10389
PREDICTION OF CRITICAL CRACK SIZES IN SOLAR CELLS
CHERN P. CHEN (Caitech)
Aug. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17637 Vol. 13, No. 8, P. 24
Report presents theoretical analysis of cracking in Si and GaAs
solar photovoltaic cells subjected to bending or twisting. Analysis
also extended 1o predict critical sizes for cracks in Ge substrate
coated with thin film of GaAs. Analysis leads to general conclusions.
Approach and results of study useful in development of guidelines
for acceptance or rejection of slightly flawed cells during
manufacture.



B89-10390
ENCAPSULANTS AND CORROSION IN PHOTOVOLTAIC
MODULES
GORDON R. MON (Caltech), LIANG-CHI WEN (Caltech), and
RONALD G. ROSS, JR. (Caltech)
Aug. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17352 Vol. 13, No. 8, P. 24
Paper reports studies of effects of moisture on photovoitaic
modules, presenting data useful in further quantitative studies of
such phenomena. Measured data used in computer simulation of
two-dimensional  conduction to  analyze ionic-conduction
characteristics of PVB- and EVA-encapsulated modules. Notes
encapsulant plays important role in electrochemical processes in
photovoltaic module. indicates how variations in design parameters
affect levels of leakage currents in modules. Points out likely
leakage-current paths in modules at various temperatures and
humidities. Compares results of field and laboratory tests of same
specimens and notes greater severity of outdoor environment.

B89-10391

RELATIONSHIP BETWEEN LATCHUP AND TRANSISTOR

CURRENT GAIN

LARRY D. EDMONDS (Caltech)

Aug. 1989 Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimors,

MD. 21240-0757

NPO-17561 Vol. 13, No. 8, P. 26
Theoretical study takes new look at current-vs.-voltage behavior

of silicon controlled rectifiers (SCR's), four-layer complementary

metal oxide/semiconductor (CMOS) devices, and similar devices

susceptible to latchup. For purposes of analysis, 'latchup' denotes

transition of such device from lower-current-conducting steady state

to distinct higher-current-conducting steady state. Focuses upon

conventional two-couple-transistor model of one-dimensional SCR.

Although model gives oversimplified view of latchup in CMOS

circuits, useful for qualitative predictions of electrical characteristics.

B89-10426
TEST STRUCTURES FOR BUMPY INTEGRATED CIRCUITS
MARTIN G. BUEHLER (Caltech), and HOSHYAR R. SAYAH
(Caltech)
Sep. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17393 Vol. 13, No. 9, P. 20
Cross-bridge resistors added to comb and serpentine patterns.
Improved combination of test structures built into integrated circuit
used to evaluate design rules, fabrication processes, and quality
of interconnections. Consist of meshing serpentines and combs,
and cross bridge. Structures used to make electrical measurements
revealing defects in design or fabrication. Combination of test
structures includes three comb arrays, two serpentine arrays, and
cross bridge. Made of aluminum or polycrystalline silicon, depending
on material in integrated-circuit layers evaluated. Aluminum combs
and serpentine arrays deposited over steps made by polycrystalline
silicon and diffusion layers, while polycrystalline silicon versions of
these structures used to cross over steps made by thick oxide
layer.

B89-10427 .

PARABOLOIDAL ANTENNA RADIATES FAN OR PENCIL

BEAMS

JOHN HUANG (Caltech)

Sep. 1989 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17503 Vol. 13, No. 9, P. 24
Shape of beam determined by type of feed. Theory and
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experiments show same paraboloidal antenna reflector used to
radiate pencil beam or fan beam, depending on configuration of
feed. Although pencil-shaped beam desirable in many applications,
fan-shaped beam preferred in some scanning-radar and
mapping-radar systems. Experiment performed with paraboloidal
reflector having focal length of 48 in. (1.22 m) and diameter of
3.65 m. Shows fan beams generated in this way and not seriously
distorted by feed offsets tested. Also shows because reflector in
near field of feed, fan beam not necessarily focused by placing
feed at focal plane.

B89-10428

SQUID WITH INTEGRAL FLUX CONCENTRATOR

PALMER N. PETERS, and ROBERT C. SISK

Sep. 1988 Additional information available through: NASA STI|

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MFS-28282 Vol. 13, No. 9, P. 26
In improved superconducting quantum interference device

(SQUID), change in size and shape of superconducting ring

improves coupling to external signal coil and eases coil-positioning

tolerances. More rugged and easier to manufacture than

conventional SQUID’s with comparable electrical characteristics.

Thin-film superconducting flux concentrator utilizes Meissner effect

to deflect magnetic field of signal coil into central hole of SQUID.

Used in magnetometers, ammeters, analog-to-digital converters,

and related electronic applications in which high signal-to-noise

ratios required.

B89-10429

SIMPLE MULTIPLEXING HAND-HELD CONTROL UNIT

BLAKE HANNAFORD (Caltech)

Sep. 1989 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17308 Vol. 13, No. 9, P. 28
Multiplexer consists of series of resistors, each shunted by

single-pole, single-throw switch. User operates switches by pressing

buttons or squeezing triggers. Prototype includes three switches

operated successfully in over 200 hours of system operations.

Number of switches accommodated determined by signal-to-noise

ratio of current source, noise induced in control unit and cable,

and number of bits in output of analog-to-digital converter. Because

many computer-contolled robots have extra anaiog-to-digital

channels, such multiplexer added at little extra cost.

B889-10430

HONEYCOMB-FIN HEAT SINK

WALLY E. RIPPEL (Caltech)

Sep. 1989 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17198 Vol. 13, No. 9, P. 28
Improved finned heat sink for electronic components more

lightweight, inexpensive, and efficient. Designed for use with forced

air, easily scaled up to dissipate power up to few hundred watts.

Fins are internal walls of aluminum honeycomb structure. Cell

structure gives strength to thin aluminum foil. Length of channels

chosen for thermodynamic efficency; columns of cells combined

in any reasonable number because flowing air distributed to all.

Heat sink cools nearly as effectively at ends as near its center,

no matter how many columns of cells combined,

B89-10431

SINGLE ELECTRODE WOULD CONTROL CHARGE-COUPLED
DEVICE

MARK WADSWORTH (Texas Instruments, Inc.), and ROBERT D.
MCGRATH (Texas Instruments, Inc.)
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Sep. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17313 Vol. 13, No. 9, P. 30
Space saved and interelectrode short circuits eliminated.
Proposed virtual-phase, interline-transfer, charge-couple device
uses single gate electrode 1o control both interline and intraline
transfer of charge. Voitage on single control electrode varied to
transfer charge from photosites to shift register, or else along sift
register. Two kinds of transfer independent of each other. Charge
transferred along shift register when voltage on control electrode
alternated between gate potentials.

B89-10432

RADIATION DAMAGE IN ADVANCED BIPOLAR

TRANSISTORS

JOHN A. ZOUTENDYK (Caltech), CHARLES A. GOBEN (Southern

Ilinois Univ.), and DALE F. BERNDT (Honeywell, Inc.}

Sep. 1989 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17570 Vol. 13, No. 9, P. 32
Report describes measurements of common-emitter current

gains (hFE) of advanced bipolar silicon transistors before, during,

and after irradiation with 275-MeV bromine ions, 2.5-MeV electrons,

and conductivity rays from cobalt-60 atoms.

B89-10494
Q-SWITCH FOR SELF-INJECTION LOCKING OF LASER
NORMAN P. BARNES
Oct. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
LAR-13772 Vol. 13, No. 10, P. 20
Proposed scheme for improved electro-optical switching (Q
switching) of pulsed, self-injection-locked laser involves sensing
of and compensation for level of pumping light. Decreases spectral
width of laser pulse and makes it independent of pumping level.
Laser operated in high-loss condition during initial evolution of
pulse. During this time, light makes many round trips through laser
resonator. Once small laser pulse evolves in high-loss condition
in laser resonator, optical configuration of resonator switched to
one of low loss. In low-loss state, majority of energy extracted in
efficient manner while retaining narrow spectral width of initial
pulse. Beneficial in reducing jitter.

B89-10495

INTEGRATED SEMICONDUCTOR/OPTICAL INFORMATION

PROCESSORS

LI-JEN CHENG (Caltech)

Oct. 1989 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17533 Vol. 13, No. 10, P. 22
Optical information  processors made of integrated

three-dimensional devices which include optical, electro-optical, and

electronic devices. Integration achieved by combination and

extension of advanced semiconductor (integrated-circuit) and

integrated-optics technology. in integrated device, spatial light

modulator fabricated on surface of chip. Leads to miniaturization

of sophisticated optical information-processing systems.

B89-10496

PIEZOELECTROSTATIC GENERATOR

GLEN A. ROBERTSON

Oct. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
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MFS-28298 Vol. 13, No. 10, P. 24

High voltage generated by compact, lightweight equipment.
Improved variable-capacitance electrostatic generator relies on
piezoelectric effort to convert mechanical energy directly into
electrical energy and contains neither transformers nor bulky
high-voltage rectifiers. Requires neither external power supply to
charge, nor vacuum to insulate electrodes.

B89-10497
SEU IN AN ADVANCED BIPOLAR INTEGRATED CIRCUIT
JOHN A. ZOUTENDYK (Caltech), ELAINE C. SECREST (Caltech),
and DALE F. BERNDT (Honeywell, Inc.)
Oct. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17553 Vol. 13, No. 10, P. 26
Report summarizes investigation of single-event upsets (SEU)
in bipolar integrated-circuit set of flip-flops (memory cells). Device
tested made by advanced digital bipolar silicon process of
Honeywell, Inc. Circuit chip contained 4 cells. Construction enabled
study of effect of size on SEU behavior. Each cell externally biased
so effect of bias current on SEU behavior. Results of study provides
important information for optimal design of devices fabricated using
buried-layer bipolar process operating in heavy-ion SEU
environments. Designers use information to provide required levels
of suppression of SEU in specific applications via combinations of
size and/or cell-current scaling.

B89-10538 |
ELECTRONIC ROTATOR FOR SHEET OF LASER LIGHT
JOHN M. FRANKE, DAVID 8. RHODES, BRADLEY D. LEIGHTY,
and STEPHEN B. JONES
Nov. 1989 No additional information available: For specific
technical questions contact TU Officer at Center of origin.
LAR-13836 Vol. 13, No. 11, P. 20
Primary flow-visualization system in Basic Aerodynamic
Research Tunnel (BART) at NASA Langley Research Center is
sheet of laser light generated by 5-W argon-ion laser and two-axis
mirror galvanometer scanner. Generates single and multiple sheets
of light, which remain stationary or driven to sweep out volume.
Sine/cosine potentiometer used to orient two galvanometer/mirror
devices simultaneously and yields desired result at reasonable
cost and incorporated into prototype in 1 day.

B89-10539

BIOMEDICAL TELECTRODES

C. K. SHEPHERD (Lockheed Engineering and Sciences Co.)

Nov. 1989 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MSC-21501 Vol. 13, No. 11, P. 22
Compact transmitters eliminate need for wires to monitors.

Biomedical telectrode is small electronic package that attaches to

patient in manner similar to small adhesive bandage. Patient

wearing biomedical telectrodes moves freely, without risk of

breaking or entangling wire connections. Especially beneficial to

patients  undergoing  electrocardiographic ~ monitoring in

intensive-care units in hospitals. Eliminates nuisance of coping

with wire connections while dressing and going to toilet.

B89-10540

VARIABLE-RESISTIVITY MATERIAL FOR MEMORY CIRCUITS
GANESAN  NAGASUBRAMANIAN  (Caitech),  SALVADOR
DISTEFANO (Caltech), and JOVAN MOACANIN (Caltech)

Nov. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757

NPO-17425 Vol. 13, No. 11, P. 22



Nonvolatile memory elements packed densely. Electri-
cally-erasable, programmable, read-only memory matrices
made with newly-synthesized organic material of variable electrical
resistivity. Material, polypyrrole doped with tetracyanoquinhydrone
(TCNQ), changes reversibly between insulating or higher-resistivity
state and conducting or low-resistivity state. Thin film of conductive
polymer separates layer of row conductors from layer of column
conductors. Resistivity of film at each intersection and, therefore,
resistance of memory element defined by row and column,
increased or decreased by application of suitable switching voltage.
Matrix circuits made with this material useful for experiments in
associative electronic memories based on modeis of neural
networks.

B89-10541
ELECTRODES FOR ALKALI-METAL THERMOELECTRIC
CONVERTERS
ROGER M. WILLIAMS (Caltech), BOB L. WHEELER (Caltechy),
BARBARA JEFFRIES-NAKAMURA (Caltech), JAMES L. LAMB
(Caltech), C. PERRY BANKSTON (Caltech), and TERRY COLE
(Caltech)
Nov. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17159 Vol. 13, No. 11, P. 24
Combination of thin, porous electrode and overlying collector
grid reduces internal resistance of alkali-metal thermoelectric
converter cell. Low resistance of new electrode and grid boosts
power density nearly to 1 W/cm2 of electrode area at typical
operating temperatures of 1,000 to 1,300 K. Conductive grid
encircles electrode film on alumina tube. Bus wire runs along
tube to collect electrical current from grid. Such converters used
to transform solar, nuclear, and waste heat into electric power.

B89-10542
ALTERNATING-GRADIENT PHOTODETECTOR FOR FAR
INFRARED
ALBERT W. OVERHAUSER (Caltech), and JOSEPH MASERJIAN
(Caltech)
Nov. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17235 Vol. 13, No. 11, P. 26
Proposed detector of photons of wavelengths in range of 30
to 200 micrometer made of alternating layers of lightly and heavily
negatively doped germanium. Formed in sequence by conventional
chemical-vapor deposition. Alternating-gradient structure enhances
collection of photogenerated charge carriers while suppressing dark
current, thus achieving high detectivity. Alternating layers of n+
and n- germanium provides high detectivity in far-infrared spectral
region. Also possible to make similar structures with positive doping
and with other semiconductors as silicon or gallium arsenide to
obtain various spectral response.

B89-10543

HALL-EFFECT CURRENT SENSORS FOR INTEGRATED

CIRCUITS

WALLY E. RIPPEL (Caltech)

Nov. 1989 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17476 Vol. 13, No. 11, P, 28
Built-in  devices measure direct or alternating currents.

Hall-effect sensors placed near constriction in conductor strip.

Differential configuration reduces effects of stray magnetic fields,

nonlinearities, and changes in temperature. Preliminary design

studies and experiments with macroscopic commercial Hall-effect

sensors conducted to assess feasibility, limitations, and need for

further research and development of this concept. Potential
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applications include programmable power supplies and protective
circuitry.

B89-10544

N-BIT BINARY RESISTOR

PING TCHENG

Nov. 1989 No additional information available: For specific

technical questions contact TU Officer at Center of origin.

LAR-13709 Vol. 13, No. 11, P. 29
Binary resistors in series tailored to precise value of resistance.

Desired value of resistance obtained by cutting appropriate traces

across resistors. Multibit, binary-based, adjustable resistor with high

resolution used in many applications where precise resistance

required.

B89-10590

PLANAR ANTENNAS ON THICK DIELECTRIC SUBSTRATES

K. A. LEE (Caltech), and M. A. FRERKING (Caltech)

Dec. 1989 Additional information available through: NASA ST!

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17466 Vol. 13, No. 12, P. 26
Features include ease of fabrication and wide range of operating

frequencies. Planar antennas on thick dielectric substrates built

for use at millimeter wavelengths from 40 to 400 GHZ. Antennas

of this type quasi-optical structures, for which expensive, precisely

machined waveguides not required. Made easily by standard

photolithography and integrated with planar mixers or detectors to

form arrays.

B89-10591
MEMORY SWITCHES BASED ON MNO2-X THIN FILMS
RAJESHUNI RAMESHAM (Caltech), ANILKUMAR P. THAKOOR
(Caitech), and JOHN LAMBE (Caltech)
Dec. 1989 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17377 Vol. 13, No. 12, P. 28
Thin films of Mn02-x at intersections between metallic row
and column conductors serve as switching elements for nonvolatile
electronic memories. ‘On'-state resistance adjustable, and on-to-off
transition irreversible. Elements electrically programmable and
especially suitable for use in associative electronic memories based
on neural-network concepts.

B89-10592

RESISTANCE WELDER USING 480-VAC GROUND-FAULT

INTERRUPTER

STEVEN W. HUSTON (Rockwell International Corp.), RALPH E.

KROY (Rockwell International Corp.), and DOUGLAS |

MACFARLANE (Rockwell International Corp.)

Dec. 1989 No additional information available: For specific

technical questions contact TU Officer at Center of origin.

MFS-29582 Vol. 13, No. 12, P. 28
Use of ground-fauit interrupters in 480-Vac power supplies of

portable resistance welding machines proposed. Enhances safety

and quality of welds by detecting damage in long power cable to

portable resistance welder.

B89-10593

INTERNAL CORRECTION OF ERRORS IN A DRAM

JOHN A. ZOUTENDYK (Caitech), R. KEVIN WATSON (Caitech),
HARVEY R. SCHWARTZ (Caltech), LELAND R. NEVILL (Micron
Technology, Inc.), and ZILLE HASNAIN (Micron Technology, Inc.)
Dec. 1989 Additional information available through: NASA STi
Facility, Technology Utilization Office. P.O. Box 8757, Baltimore,
MD. 21240-0757

NPO-17406 Vol. 13, No. 12, P. 30
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Error-correcting Hamming code built into circuit. A 256 K
dynamic random-access memory (DRAM) circuit incorporates
Hamming error-correcting code in its layout. Feature provides faster
detection and correction of errors at less cost in amount of
equipment, operating time, and software. On-chip error-correcting
feature also makes new DRAM less susceptible to single-event
upsets.

B89-10594

GROUND-SENSING CIRCUIT FOR ARC WELDERS

RICHARD K. BURLEY (Rockwell international Corp.)

Dec. 1989 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MFS-29455 Vol. 13, No. 12, P. 32
Ground-sensing circuit for arc-welding power supply prevents

arc burns at loose ground connections on workpiece. Used with

ac supply or dc supply of either polarity. Includes oscillator/detector

pairs normally shorted out by ground connections to workpiece.

When one or more of these four connections broken, one or

more oscillator signals applied across power diodes and detected.

Detected oscillator signal trips shutoff relay.

B90-10001

TESTER DETECTS STEADY-SHORT OR INTERMITTENT-OPEN

CIRCUITS

BOBBY L. ANDERSON (Rockwell International Corp.)

Jan. 1990 No additional information available: For specific technical

questions contact TU Officer at Center of origin.

MFS-29466 Vol. 14, No. 1, P. 18
Momentary open circuits or steady short circuits trigger buzzer.

Simple, portable, lightweight testing circuit sounds long-duration

alarm when it detects steady short circuit or momentary open

circuit in coaxial cable or other two-conductor transmission line.

Tester sensitive to discontinuities lasting 10 microseconds or

longer. Used extensively for detecting intermittent open shorts in

accelerometer and extensometer cables. Also used as ordinary

buzzer-type continuity checker to detect steady short or open

circuits.

B90-10002

ANOMALOUS POLARIZATION MAY IMPROVE INFRARED

DETECTORS

CHAN-LON YANG (Caltech), and DEE-SON PAN (California State

Univ., Los Angeles)

Jan. 1990 Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17450 Vol. 14, No. 1, P. 22
New configurations proposed for quantum-well devices.

Simplifies alignment, increases sensitivity, and opens up more

possibilities in design of quantum-well detectors of infrared

radiation. In detector made according to proposed concept, light

incident broadside on front surface absorbed. No special waveguide

structures required.

B90-10003

CALCULATING SECOND-ORDER EFFECTS IN MOSFET'S

REUBEN BENUMOF (Caltech), JOHN A. ZOUTENDYK (Caltech),

and JAMES R. COSS (Caltech)

Jan. 1990 Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17395 Vol. 14, No. 1, P. 22
Collection of mathematical models includes second-order

effects in n-channe!l, enhancement-mode, metal-oxide-

semiconductor field-effect transistors (MOSFET's). When

dimensions of circuit elements relatively large, effects
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neglected safely. However, as very-large-scale integration of
microelectronic circuits leads to MOSFET's shorter or narrower
than 2 micrometer, effects become significant in design and
operation. Such computer programs as widely-used ‘Simulation
Program With Integrated Circuit Emphasis, Version 2’ (SPICE 2)
include many of these effects. In second-order models of n-channel,
enhancement-mode MOSFET, first-order gate-depletion region
diminished by triangular-cross-section deletions on end and
augmented by circular-wedge-cross-section bulges on sides.

B90-10004

ASYMMETRIC MEMORY CIRCUIT WOULD RESIST SOFT

ERRORS

MARTIN G. BUEHLER (Caltech), and MARVIN PERLMAN

(Caltech)

Jan. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baitimore,

MD. 21240-0757

NPO-17394 Voi. 14, No. 1, P. 23
Some nonlinear error-correcting codes more efficient in

presence of asymmetry. Combination of circuit-design and coding

concepts expected to make integrated-circuit random-access

memories more resistant to ‘soft' errors (temporary bit errors, also

called ‘single-event upsets’ due to ionizing radiation). Integrated

circuit of new type made deliberately more susceptible to one

kind of bit error than to other, and associated error-correcting

code adapted to exploit this asymmetry in error probabilities.

B80-10005

WELDING-CURRENT INDICATOR

MILTON C. HENSLEY (Rockwell International Corp.), STEVEN W.

HUSTON (Rockwell International Corp.), and RALPH E. KROY

(Rockwell international Corp.)

Jan. 1990 No additional information available: For specific technical

questions contact TU Officer at Center of origin.

MFS-29574 Vol. 14, No. 1, P. 24
Light flashes on to indicate high current. Simple, inexpensive

display circuit indicates when 3,000-A welding current flows in

welding gun. Onset of welding current induces voltage and current

in 1,000-turn, 28-gauge copper-wire coil. Single-transistor amplifier

amplifies induced current, energizing light-emitting diode (LED)

connected to coliector of transistor. Light from LED gives simple,

direct indication of welding current.

B90-10045
PROGRAMMABLE ANALOG MEMORY RESISTORS FOR
ELECTRONIC NEURAL NETWORKS
RAJESHUNI RAMESHAM (Caltech), SARITA THAKOOR (Caltech),
TAHER DAUD (Caltech), and ANHLKUMAR P. THAKOOR
(Caltech)
Feb. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17398 Vol. 14, No. 2, P. 18
Electrical resistance of new solid-state device altered repeatedly
by suitable control signals, yet remains at steady value when control
signal removed. Resistance set at low value (‘on' state), high
value (‘off' state), or at any convenient intermediate value and
left there until new value desired. Circuits of this type particularly
useful in nonvolatile, associative electronic memories based on
models of neural networks. Such programmable analog memory
resistors ideally suited as synaptic interconnects in ‘self-learning’
neural nets. Operation of device depends on electrochromic
property of WO3, which when pure is insulator. Potential uses
include nonvolatile, erasable, electronically programmable read-only
memories.



B90-10046
MECHANICALLY-STEERED, MOBILE SATELLITE-TRACKING
ANTENNA
D. J. BELL (Caltech), J. B. BERNER (Caltech), V. JAMNEJAD
(Caltech), and K. E. WOO (Caltech)
Feb. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.0O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17607 Vol. 14, No. 2, P. 24
Signal from satellite tracked in moving vehicle. L-band,
mechanically-steered, medium-gain antenna part of prototype radio
equipment mounted in vehicle to demonstrate concept of
land-mobile/sateliite communication system. Provides such
services as mobile telephone, voice or alphanumeric dispatch,
paging, position-location information, and low-rate data
transmission, for users within continental United States and Alaska.
Antenna rotated mechanically until it finds direction from which
maximum signal comes. Rate sensors provide inertial frame of
reference during acquisition, so antenna locks onto signal even
when vehicle turning.

B90-10047
PRINTED-CIRCUIT CROSS-SLOT ANTENNA
WONG FOY (Teledyne Ryan Electronics), HSIEN-HSIEN CHUNG
(Teledyne Ryan Electronics), and SHENG Y. PENG (Teledyne Ryan
Electronics)
Feb. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baitimore,
MD. 21240-0757
NPO-17706 Vol. 14, No. 2, P. 26
Coupling between perpendicular slots suppressed. Balanced
feed configuration minimizes coupling between slots of
printed-circuit cross-slot antenna unit. Unit and array have
conventional cavity-backed-printed-circuit, crossed-slot antenna
design. Strip-line feeders behind planar conductive antenna element
deliver power to horizontal slot in opposite phase. As result, little
or no power propagates into vertical slot. Similar ‘considerations
apply to strip lines that feed vertical slot. Units of this type elements
of phased-array antennas for radar, mobile/satellite
communications, and other applications requiring flush mounting
and/or rapid steering of beams with circular polarization.

B90-10084
WIDEBAND MICROSTRIP ANTENNA-FEEDING ARRAY
JOHN HUANG (Caltech)
Mar. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17548 Vol. 14, No. 3, P. 26
Special impedance-matching probes help reduce feed
complexity. Lightweight array of microstrip antenna elements
designed to transmit and illuminate reflector antenna with circularly
polarized radiation at 1,545 to 1,550 MHz and to receive circularly
polarized radiation at 1,646 to 1,660 MHz. Microstrip array is cluster
of 7 subarrays containing total of 28 microstrip patches. Produces
cicularly polarized beam with suitable edge taper to illuminate
reflector antenna. Teardrop-shaped feed probe provides gradual
change of field from coaxial transmission line into microstrip
substrate. Intended to be part of larger overlapping-cluster array
generating multiple contiguous beams.

B90-10085

GE/S! INTEGRATED CIRCUIT FOR INFRARED IMAGING

ROBERT W. FATHAUER (Caltech)

Mar. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17397 Vol. 14, No. 3, P. 28
Proposed integrated circuit consists of focal-plane array of

metal/germarium Schottky-barrier photodetectors on same chip
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with  silicon-based circuits that processes signals from
photodetectors. Made compatible with underlying silicon-based
circuitry by growing germanium epitaxially on silicon circuit wafers.
Metal deposited in ultrahigh vacuum immediately after growth of
germanium. Combination of described technigues resuits in
high-resolution infrared-imaging circuits of superior performance.

B90-10086
FIELD-INDUCED-GAP INFRARED DETECTORS
C. THOMAS ELLIOTT (Caltech)
Mar. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17526 Vol. 14, No. 3, P. 32
Semimetals become semiconductors under applied magnetic
fields. New detectors require less cooling equipment because they
operate at temperatures higher than liquid-helium temperatures
required by extrinsic-semiconductor detectors. Magnetic fields for
detectors provided by electromagnets based on recently-discovered
high-transition-temperature superconducting materials. Detector
material has to be semiconductor, in which photon absorbed by
exciting electron/hole pair across gap Eg of forbidden energies
between valence and conduction energy bands. Magnetic- and
compaositional-tuning effects combined to obtain two-absorber
detector having narrow passband. By variation of applied magnetic
field, passband swept through spectrum of interest.

B80-10087
AN OPTIMAL DESIGN FOR STEERABLE DISH ANTENNA
WITH BWG
K. L. CHUANG (PRC Aerospace Technologies Division), and F. L.
LANSING (Caltech)
Mar. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17429 Vol. 14, No. 3, P. 33
New design proposed for highly-efficient 34-m-diameter
millimeter-wavelength antennas of NASA’s Deep Space Network.
Incorporates axial beam waveguide, BWG, and improved structure
to maintain shape and alignment of reflecting surfaces. General
approach to conceptual construction of structure to modularize
overall system so critical constraint conditions pertaining to
microwave optics and structural performance satisfied. Design
retrofitted to existing NASA Deep Space Network 34-m antennas,
or used as basis to build large ground-based steerable antennas.
Engineering concepts involved in design adapted to design of
other large, steerable antennas for telecommunications, radio
astronomy, and military uses.

B90-10088
TUNABLE-QUANTUM-WELL INFRARED DETECTOR
JOSEPH MASERUJIAN (Caltech)
Mar. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17361 Vol. 14, No. 3, P. 34
Proposed detector of infrared photons based on
photon-assisted, resonant quantum-mechanical tunneling between
adjacent energy wells in its semiconductor structure. Wavelength
adjusted by changing applied voltage. Device contains alternating
layers of different seminconductors which form double-
quantum-well  electron-energy  structure. Tunable-quan-
tum-well detectors made on single chip constitutes line
imager. Many such devices stacked to from two-dimensional
imaging device. Signal-processing circuitry integrated into chip at
its lower end. Potential barriers and wells produced by aiternating
layers of different semiconductor materials. Steepness of slope
proportional to applied electric field. Electric field and thicknesses
and heights of barriers selected to favor photon-assisted, resonant
quantum-mechanical tunneling at chosen photon frequency.
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B90-10089 -
GALLIUM ARSENIDE DOMINO CIRCUIT
LONG YANG (California Univ.), and STEPHEN |. LONG (California
Univ.)
Mar. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17417 Vol. 14, No. 3, P. 36
Advantages include reduced power and high speed.
Experimental gallium arsenide field-effect-transistor (FET) domino
circuit replicated in large numbers for use in dynamic-logic systems.
Name of circuit denotes mode of operation, which logic signals
propagate from each stage to next when successive stages
operated at slightly staggered clock cycles, in manner reminiscent
of dominoes falling in a row. Building block of domino circuit
includes input, inverter, and level-shifting substages. Combinational
logic executed in input substage. During low half of clock cycle,
result of logic operation transmitted to following stage.

B90-10090

32-GHZ WIDEBAND MASER AMPLIFIER

J. S. SHELL (Caltech), and D. E. NEFF (Caltech)

Mar. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17558 Vol. 14, No. 3, P. 38
High-gain, wideband, microwave amplifier based on ruby cooled

by liquid helium. Features include low input equivalent noise

temperature and 400-MHz bandwidth. Design basically extension

of previous reflected-wave masers built for frequency range of 18

to 26 GHz. Maser amplifier includes eight stages connected in

reflected-wave configuration. Particularly useful for detection of

weak microwave signals in radio astronomy and communications.

B90-10091

EPOXIES BOND WAVEGUIDES TO FLANGES

JAY D. BLOOM (Harris Corp.)

Mar. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17497 Vol. 14, No. 3, P. 40
Each waveguide/flange joint made with conductive adhesive

and structural adhesive. New two-adhesive joints overcome many

of disadvantages of dip-brazed joints, including damage caused

by heat of brazing process, corrosion of joints by brazing salts

retained in them, cracks in joints, weakening of waveguide material

and limitation to use of aluminum alloys, which are only ones

dip-brazed. Flange machined slightly oversize and beveled to

accommodate structural and conductive adhesives.

B90-10140

HEADER FOR LASER DIODE

JONATHAN A. R. RALL, and PAUL L. SPADIN

Apr. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

GSC-13234 Vol. 14, No. 4, P. 16
Header designed to contain laser diode. Output combined

incoherently with outputs of other laser diodes in grating laser-beam

combiner in optical communication system. Provides electrical

connections to laser diode, cooling to thermally stabilize laser

operation, and optomechanical adjustments that steer and focus

laser beam. Range of adjustments provides for correction of

worst-case decentering and defocusing of laser beam encountered

with laser diodes. Mechanical configuration made simple to promote

stability and keep cost low.
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B90-10141
QUANTIZED-‘GRAY-SCALE‘ ELECTRONIC SYNAPSES
JAMES L. LAMB (Caltech), TAHER DAUD (Caltech), and
ANILKUMAR P. THAKOOR (Caltech)
Apr. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757 ‘
NPO-17579 Vol. 14, No. 4, P. 21
Proposed array of programmable synaptic connections for
electronic neural network applications offers multiple gquantized
levels of connection strength using only simple, two-terminal, binary
microswitch devices. Subgrids in fine grid of programmable resistive
connections connected externally in parallel to form coarser
synaptic grid. By selection of pattern of connections in each subgrid,
connection strength of synaptic node represented by that subgrid
set at quantized ‘gray level. Device structures promise
implementations of quantized-‘gray-scale’ synaptic arrays with very
high density.

B890-10142
DURABLE BIPOLAR PLATES FOR LEAD/ACID BATTERIES
THOMAS J. CLOUGH (ENSCI, Inc.), and NAUM PINSKY (ENSCI,
Inc.)
Apr. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17662 Vol. 14, No. 4, P. 22
New structure for positive faces of bipolar plates increases
longevity of lead/acid batteries. Divides positive-electrode layer
into many isolated segments so defects cannot spread across
layer. Surfaces treated before assembly to promote adhesion.
Ridges on body divide possible electrode into isolated squares,
each typically 1 in. on side. Materials supporting electrochemically
active components lightweight and resistant to acid.

B90-10143

INTERFEROMETRIC FIBER-OPTIC GYROSCOPE

RAMON P. DEPAULA (Caltech), GAIL A. BOGERT (AT&T Bell

Laboratories), and WILLIAM J. MINFORD (AT&T Bell

Laboratories)

Apr. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17515 Vol. 14, No. 4, P. 22
Integrated three-waveguide directional coupler functions as

polarizer and splitter. Designed with transverse electric (TE)

polarization in bar state (two coupling lengths) and transverse

magnetic (TM) polarization in cross state (one coupling length).

Intended for eventual fabrication as in mass-producibie integrated

optical circuit that provides advantages including low drive voltage,

large-bandwidth phase modulation, preservation of polarization in

transmission between devices on same substrate, and low cost.

B90-10144

UPPER-BOUND ESTIMATES OF SEU IN CMOS

LARRY D. EDMONDS (Caitech)

Apr. 1990 Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17566 Vol. 14, No. 4, P. 26
Theory of single-event upsets (SEU) (changes in logic state

caused by energetic charged subatomic particles) in compiementary

metal oxide/semiconductor (CMOS) logic devices extended to

provide upper-bound estimates of rates of SEU when limited

experimental information available and configuration and

dimensions of SEU-sensitive regions of devices unknown. Based

partly on chord-length-distribution method.



B90-10145

FORWARD BIAS INHIBITS SINGLE-EVENT UPSETS

JOHN A. ZOUTENDYK (Caltech)

Apr. 1980 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17573 Vol. 14, No. 4, P. 28
Bipolar integrated circuits more resistant to ionizing radiation.

Tests show resistance of bipolar integrated logic or memory circuit

by single-event upsets increased by imparting forward bias to diode

constituted by buried layer of substrate and collector.

B90-10146

EXACT CHORD-LENGTH DISTRIBUTION FOR SEU

CALCULATIONS

MARTIN G. BUEHLER (Caltech), and KEUNG L. LUKE (California

State Univ.)

Apr. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baitimore,

MD. 21240-0757

NPO-17657 Vol. 14, No. 4, P. 30
Computed rates of SEU's more accurate. Exact integral

chord-length distribution derived for use in calculations of rates of

single-event upsets (SEU's) (changes in logic states) caused by

impingement of cosmic rays or other ionizing radiation on electronic

logic circuits.

B90-10147
CRYSTAL OSCILLATORS OPERATE BEYOND RATED
FREQUENCIES
LEONARD L. KLEINBERG
Apr. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
GSC-13171 Vol. 14, No. 4, P, 30
Amplifiers with single-pole frequency responses used in their
‘roll-off' regions. Class of crystal oscillators based on use of
negative-voltage-gain amplifiers at frequencies well into ‘roli-off*
frequency regions of their gain-versus-frequency curves. Defining
characteristic helps keep costs of oscillators low; not necessary
to use more expensive amplifiers that have flat frequency responses
out to desired operating frequencies. Enables amplifier to produce
phase shift necessary for oscillation, reducing cost further by
eliminating need for some of passive components in oscillators of
more conventional design.

B90-10148
THERMAL-INTERACTION MATRIX FOR RESISTIVE TEST
STRUCTURE
MARTIN G. BUEHLER (Caltech), JAIPAL K. DHIMAN (Caitech),
and NASSER ZAMANI (Caltech)
Apr. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17673 Vol. 14, No. 4, P. 32
Linear mathematical model predicts increase in temperature in
each segment of 15-segment resistive structure used to test
electromigration. Assumption of linearity based on fact: equations
that govern flow of heat are linear and coefficients in equations
(heat conductivities and capacities) depend only weakly on
temperature and considered constant over limited range of
temperature.

B80-10199
SUPERLATTICE LONG-WAVELENGTH INFRARED SENSORS
ROBERT W. FATHAUER (Caltech)

May 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
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MD. 21240-0757
NPO-17713 Vol. 14, No. 5, P. 18
Superlattice of LaN and Si detects at wavelengths up to 12
micrometers. If LaN grown epitaxially on silicon, sensitivity of
silicon-based photodetectors extended farther into infrared
wavelength region with high quantum detection efficiency by use
of LaN/Si superlattices. In principle, by appropriate choice of
thicknesses of layers, effective band-gap energy of superlattice
structure set to any desired value between band gaps of two
materials.

B90-10200
NONVOLATILE IONIC TWO-TERMINAL MEMORY DEVICE
ROGER M. WILLIAMS (Caltech)
May 1990 Additional information available through: NASA STi
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17621 Vol. 14, No. 5, P. 20
Conceptual solid-state memory device nonvolatile and erasable
and has only two terminals. Proposed device based on two effects:
thermal phase transition and reversible intercalation of ions.
Transfer of sodium ions between source of ions and electrical
switching element increases or decreases electrical conductance
of element, turning switch ‘on‘ or ‘off". Used in digital computers
and neural-network computers. In neural networks, many small,
densely packed switches function as erasable, nonvolatile synaptic
elements.

B90-10201

RECOVERING ENERGY FROM A RAPIDLY SWITCHED GATE

WALLY E. RIPPEL (Caltech)

May 1990 Additional information available through: NASA STIi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17221 Vol. 14, No. 5, P. 20
Circuit proposed to recover energy usually lost in charging and

discharging internal gate capacitance of field-effect transistor during

high-frequency switching. Scheme includes pulse-forming circuit

generating rectangular waveform with zero-level notches near

beginning and end of ‘on‘ period. Inductor resonates internal gate

capacitance so energy recovered during notches.

B90-10202
IMPROVED THERMAL-SWITCH DISKS PROTECT BATTERIES
ERIC DARCY, and BOBBY BRAGG
May 1990 No additional information available: For specific technical
questions contact TU Officer at Center of origin.
MSC-21428 Vol. 14, No. 5, P. 24
Improved thermal-switch disks help protect electrical batteries
against high currents like those due to short circuits or high
demands for power in circuits supplied by batteries. Protects
batteries against excessive temperatures. Centered by insulating
fiberglass washer. Contains conductive polymer that undergoes
abrupt increase in electrical resistance when excessive current
raises its temperature above specific point. After cooling, polymer
reverts to low resistance. Disks reusable.

B90-10203

INTEGRATED ELECTRO-OPTICAL LASER-BEAM SCANNERS

WARREN T. BOORD (APA Optics, Inc))

May 1990 Additional information availabie through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baitimore,

MD. 21240-0757

MSC-21498 Vol. 14, No. 5, P. 26
Scanners using solid-state devices compact, consume little

power, and have no moving parts. Integrated electro-optical laser

scanner, in conjunction with external lens, points outgoing beam

of light in any number of different directions, depending on number
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of upper electrodes. Offers beam-deflection angles larger than
those of acousto-optic scanners. Proposed for such diverse
applications as nonimpact laser printing, color imaging, ranging,
barcode reading, and robotic vision.

B90-10204

OPTOELECTRONIC INTEGRATED CIRCUITS FOR NEURAL

NETWORKS

D. PSALTIS (Caltech), J. KATZ (Caltech), JAE-HOON KIM

(Caltech), S. H. LIN (Caltech), and A. NOUHI (Caltech)

May 1990 Additional information avaitable through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17652 Vol. 14, No. 5, P. 28
Many threshold devices placed on single substrate. Integrated

circuits containing optoelectronic threshold elements developed

for use as planar arrays of artificial neurons in research on

neural-network computers. Mounted with volume holograms

recorded in photorefractive crystals serving as dense arrays of

variable interconnections between neurons.

B90-10205

CHEAP CORNER REFLECTORS FOR RADAR

E. R. CARO (Caltech), and L. J. OLIVIERI {Caltech)

May 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17658 Vol. 14, No. 5, P. 30
Corner reflectors for radar constructed easily and inexpensively.

Wire mesh on plastic pipe forms retrorefiective panels of triangular

or square shape. Panels joined by bolts and wingnuts. Overlapping

panel edges ensure mutual perpendicularity. Materials for new

reflectors found in hardware and building-supply stores. No special

skills or tools needed for assembly.

B90-10206

OPTICALLY-TUNED FAR-INFRARED DEVICE

JOSEPH KATZ (Caltech)

May 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17160 Vol. 14, No. 5, P. 30
Spacing of visible interference pattern determines frequency of

infrared radiation. Variable photoconductivity grating formed by

interference of two visible laser beams intersecting on surface of

proposed AlGaAs device substituted for fixed metal grating.

Proposed device provides higher output-power density and greater

tunability.

B90-10207

LAYERED INTERNAL-PHOTOEMISSION SENSOR

ROBERT W. FATHAUER (Caltech)

May 1990 Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17751 Vol. 14, No. 5, P. 32
High quantum efficiency achieved without multiple layer

contacts. Proposed infrared sensor based on photoemission from

multiple layers of metal silicide sandwiched between layers of

silicon. Suitable for use in focal-plane arrays. Layered

internal-photoemission sensor has positive/intrinsic/negative

structure modified by inclusion of layers or isiands of metal silicide.

Holes photo-excited from silicide regions and swept to detection

by reverse-bias electric field in intrinsic silicon. Easier to make

because internal layers allowed to ‘float’ electrically, contact being

made with only two outer semiconductor layers.
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B90-10208

MAKING MORE EFFICIENT USE OF BATTERY-PLATE MASS

JOHN J. ROWLETTE (Caitech)

May 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17435 Vol. 14, No. 5, P. 34
Improved active material for positive plate of lead/acid electric

storage battery made with additionai porosity to give electrolyte

access to larger plate-surface area. 65 to 68 percent of active

mass of plate used to generate electric current. Batteries with

new plate material offer extremely long cycle life.

B90-10255
NITRIC OXIDE ENHANCES CHARGE-COUPLED DEVICE
MICHAEL H. HECHT (Caltech), and EDWARD H. POINDEXTER
(Army Electronics Technology and Deveiopment Lab.}
Jun. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17281 Vol. 14, No. 6, P. 26
Simple treatment increases and stabilizes quantum efficiency
of charge-coupied-device photodetector itluminated on back
surface at wavelengths less than 4,500 Angstrom. Must be biased
in strong accumulation mode. Physical principle of enhancement
explained more fully in ‘Metal Film Increases CCD Output’
(NPO-16815). Useful for imaging at wavelengths from uitraviolet
to blue; for example, in astronomical observations.

B90-10256

IRIDIUM FILM FOR CHARGE-COUPLED DEVICE

MICHAEL H. HECHT (Caitech)

Jun. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17327 Vol. 14, No. 6, P. 26
Usability extended to different environments. Application of thin

film of iridium to back surface of back-surface-illuminated

charge-coupled device expected to increase and stabilize quantum

efficiency at wavelengths less than 4,500 Angstrom. Enhances

quantum efficiency according to principle discussed in ‘Metal Film

Increases CCD Output' (NPO-16815). Does not react with hydrogen,

so device need not be kept in oxygen: Advantage where high

absorption of ultraviolet light by oxygen undesirable; for example,

when device used to make astronomical observations from high

altitudes.

B90-10257

SILICIDE SCHOTTKY BARRIER FOR

BACK-SURFACE-ILLUMINATED CCD

MICHAEL H. HECHT (Caltech)

Jun. 1990 Additional information available through: NASA ST!

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17328 Vol. 14, No. 6, P. 26
Quantum efficiency of back-surface-illuminated charge-coupled

device (CCD) increased by coating back surface with thin layer of

PtSi or IkSi on thin layer of SiO2. In its interaction with

positively-doped bulk Si of CCD, silicide/oxide layer forms Schottky

barrier that repels electrons, promoting accumulation  of

photogenerated charge carriers in front-side CCD potential wells.

Physical principle responsible for improvement explained in ‘Metal

Film Increases CCD Output’ (NPO-16815).

B90-10258

MOBILE CENTERS FOR SECONDARY POWER DISTRIBUTION
ROBERT L. MEARS (McDonnell-Douglas Corp.)

Jun. 1990 Additional information available through: NASA STI



Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
KSC-11410 Vol. 14, No. 6, P. 28
Concept for distribution of 60-Hz ac power in large building
devoted to assembly and testing of equipment improves safety,
reduces number of outlets and lengthy cables, and readily
accommodates frequent changes in operations and configuration.
Power from floor recess fed via unobtrusive cable to portable
power management center. A cart containing variety of outlets
and circuit breakers, wheeled to convenient location near
equipment to be assembled or tested. Power distribution system
presents larger range of operational configurations than fixed
location. Meets tighter standards to feed computers and delicate
instruments. Industrial-grade power suitable for power tools and
other hardware. Three-phase and single-phase outlets available
from each.

B890-10259
ANALOG DELTA-BACK-PROPAGATION NEURAL-NETWORK
CIRCUITRY
SILVIO EBERHART (Caltech)
Jun. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17564 Vol. 14, No. 6, P. 28
Changes in synapse weights due to circuit drifts suppressed.
Proposed fully parallel analog version of electronic neural-network
processor based on delta-back-propagation algorithm. Processor
able to ‘learn’ when provided with suitable combinations of inputs
and enforced outputs. Includes programmable resistive memory
elements (corresponding to synapses), conductances (synapse
weights) adjusted during learning. Buffer amplifiers, summing
circuits, and sample-and-hold circuits arranged in layers of
electronic neurons in accordance with delta-back-propagation
algorithm.

B90-10260
CONTROL CIRCUIT FOR TWO STEPPING MOTORS
ROGER RATLIFF, KENNETH REHMANN, and CHARLES
BACKUS
Jun. 1990  Additional information available through: NASA STi
Facility, Technology Utitization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
GSC-13202 Vol. 14, No. 6, P. 30
Control circuit operates two independent stepping motors, one
at a time. Provides following operating features: After selected
motor stepped to chosen position, power turned off to reduce
dissipation; Includes two up/down counters that remember at which
one of eight steps each motor set. For selected motor, step
indicated by illumination of one of eight light-emitting diodes (LED’s)
in ring; Selected motor advanced one step at time or repeatedly
at rate controlled; Motor current - 30 mA at 90 degree positions,
60 mA at 45 degree positions - indicated by high or low intensity
of LED that serves as motor-current monitor; Power-on reset feature
provides trouble-free starts; To maintain synchronism between
control circuit and motors, stepping of counters inhibited when
motor power turned off.

B890-10261

MOBILE UNINTERRUPTIBLE POWER SUPPLY

ROBERT L. MEARS (McDonneli-Douglas Corp.)

Jun. 1990 Additional information avaiiable through: NASA STI

Facility, Technology Utilization Office, P.O. Box B757, Baltimore,

MD. 21240-0757

KSC-11409 Vol. 14, No. 6, P. 34
Proposed mobile unit provides 20 kVA of uninterruptible power.

Used with mobile secondary power-distribution centers to provide

power to test equipment with minimal cabling, hazards, and

obstacles. Wheeled close to test equipment and system being

tested so only short cable connections needed. Quickly moved
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and set up in new location. Uninterruptible power supply intended
for tests which data lost or equipment damaged during even
transient power failure.

B90-10262
PHASE-COMPENSATING SYSTEM FOR FIBER-OPTIC
HOLOGRAPHY
CAROLYN R. MERCER, and GLENN BEHEIM
Jun. 1990 Additional information available through: NTIS,
Springfield, VA 22161 (Tel:703-487-4650) (NB8-26641)'Active
Phase Compensation System for Fiber Optic Holography
LEW-14864 Vol. 14, No. 6, P. 34
Phase-compensating system controls relative phase of laser
light emitted from two optical fibers. Stabilized for conventional
holographic applications, or stepped through sequence of 90
degree phase shifts for phase-stepping holographic interferometry.
Closed-loop system compensates for phase fluctuations caused
by mechanical stresses and temperature changes in fibers,
providing long-term phase stability and phase steps accurate to
within 0.02 degrees. Controls environmental fluctuations in phases
of light emitted by output fibers.

B90-10313

GTO/FET CASCODE THREE-TERMINAL SWITCH

WALLY E. RIPPEL (Caltech)

Jul. 1980 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17865 Vol. 14, No. 7, P. 18
Neither external bias nor energy-storage components required.

Three-terminal semiconductor switching circuit features high

switching speed, extremely high turnoff safe operating area (area

in current-vs-voltage plane), moderately low forward (‘on’-state)

voltage drop, and efficient utilization of silicon in design of

components. Includes gate-turn-off thyristor (GTO) and low-voltage

(low-on-resistance) field-effect transistor (FET-1) connected in

series to form cascode pair. Made of commercially available,

discrete components, as hybrid circuit package or as monolithic

integrated circuit.

B90-10314
POROUS-FLOATING-GATE FIELD-EFFECT TRANSISTOR
ANILKUMAR P. THAKOOR (Caltech), ALEXANDER W. MOOPENN
(Caitech), and JOHN J. LAMBE (Caltech)
Jul. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17532 Vol. 14, No. 7, P. 18
Porous-floating-gate, ‘vertical' field-effect transistor proposed as
programmable analog memory device especially suitable for use
in electronic neural networks. Analog value of -electrical
conductance of device represents synaptic weight (strength of
synaptic connection) repeatedly modified by application of suitable
writing or erasing voltage. Suited for hardware implementations of
massively parallel neural-network architectures for two important
reasons: vertical transistor structure requires only two external
electrodes, and use of tailored amorphous semiconductors provides
choice of very wide range of low conductivity values, dictated by
overall power dissipation requirements in massively parallel
neural-network circuits.

B80-10315

SWITCHING X-RAY TUBES REMOTELY

RONALD V. BULTHUIS (Rockwell International Corp.)

Jul. 1990 Additional information available through: NASA STI
Facitity, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757

MFS-29357 Vol. 14, No. 7, P. 24
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Convenient switch and relay circuit reduces risk of accidents.
Proposed switching circuit for x-ray inspection system enables
operator to change electrical connections to x-ray tubes remotely.
Operator simply flips switch on conveniently-located selector box
to change x-ray heads. Indicator lights on selector box show
whether 160 or 320-kV head connected. Relays in changeover
box provides proper voltages and coolants. Chance of making
wrong connections and damaging equipment eliminated.

B890-10316
GAAIAS TRAVELING-WAVE ELECTRO-OPTICAL
MODULATORS
KUL B. BHASIN, CHRISTOPHER M. CHOREY (Case Western
Reserve Univ.), and ALTAN FERENDECI (Case Western Reserve
Univ.)
Jul. 1980 Additional information available through: NTIS,
Springfield, VA 22161 (Tel:703-487-4650) (N88-28240)'A High
Frequency GaAlAs Traveling Wave Electro-optic Modulator at 0.82
micrometers.*
LEW-14866 Vol. 14, No. 7, P. 24
Microwave signals modulate optical signals in unit integrable
with GaAs and GaAlAs devices. Experimental GaAlAs
electro-optical modulators designed and built for operation at
wavelength of 0.82 micrometers. Easily integrable with GaAs
monolithic microwave integrated circuits. Integrated optical and
microwave waveguides in electro-optical materials constitute
traveling-wave electro-optical modulator in configuration of
Mach-Zehnder interferometer. Because characteristic impedance
of waveguide 50 ohms - standard value - no impedance-matching
network required.

B90-10317

TUNABLE QUANTUM-WELL SUBMILLIMETER-WAVE

OSCILLATORS

JOSEPH MASERJIAN (Caltech), and ARTHUR C. GOSSARD

(California Univ.) '

Jul. 1990 Additiona! information available through: NASA ST

Facility, Technology Utilization Office, P.0. Box B757, Baltimore,

MD. 21240-0757

NPOQ-17754 Vol. 14, No. 7, P. 26
Tunable submillimeter-wave generator is layered (Al/Ga)As

device. Frequencies adjusted via applied voltages. New device

concept offers potential to make relatively compact, efficient local

oscillators for heterodyne mixers in submillimeter radar and imaging

systems, nondestructive testing, diagnosis of plasmas, airborne

spectroscopy of atmosphere, detection of weapons and other

contraband, and communications.

B90-10318

CIRCUIT REGULATES SPEED OF DC MOTOR

CHARLES WEAVER (SR! International Corp.), ROBIN PADDEN

(SR! International Corp.), and FLOYD A. BROWN, JR. (SRI

International Corp.)

Jul. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MSC-21345 Vol. 14, No. 7, P. 28
Driving circuit regulates speed of smail dc permanent-magnet

motor in tape recorder. Two nested feedback loops maintain speed

within 1 percent of constant value. Inner loop provides coarse

regulation, while outer loop removes most of variation in speed

that remains in the presence of regulation by the inner loop.

Compares speed of motor with commanded speed and adjusts

current supplied to motor accordingly.

B90-10319
AJAS DIFFUSION/SCHOTTKY BARRIER ON GAAS
WILLIAM J. KAISER (Caltech), FRANK J. GRUNTHANER (Caltech),
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L. DOUGLAS BELL {Caltech), and MICHAEL H. HECHT (Caltech)
Jul. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baitimore,
MD. 21240-0757
NPO-17796 Vol. 14, No. 7, P. 30
Ultrathin epitaxial film of AlAs deposited on GaAs substrate to
serve as Schottky barrier and/or as barrier to diffusion. Deposited
without interrupting processing vacuum in  which substrate
deposited and in which any subsequent iayers deposited. In new
technigue, epitaxial film of AlAs deposited directly on GaAs
substrate to depth of only two atomic layers - less than 1 nanometer
thick. Film thin enough so it does not constitute electronic barrier,
but thick enough to act as barrier to interdiffusion of gold and
GaAs. Film also used as barrier to interdiffusion of dopants at
heterojunctions.

B890-10320

HIGH-VOLTAGE DIGITAL-TO-ANALOG CONVERTER

STEVEN W. HUSTON (Rockwell International Corp.)

Jul. 1990 No additional information available: For specific technical

questions contact TU Officer at Center of origin.

MFS-29605 Vol. 14, No. 7, P. 32
High-voltage 10-bit digital-to-analog converter operates under

computer control to put out voltages up to 500 V at currents up

to 35 mA. Circuit includes high-voltage power supply used to

generate high-voltage square wave at frequency set by computer

at value between 0.2 Hz and 10 Hz. Used to drive 0.02-microfarad,

1-kV capacitor at slewing rate of 1 V/microsecond to provide

signal for robotic imaging system.

B90-10321

SMALL, LIGHTWEIGHT WELDING-CURRENT INDICATOR

STEVEN W. HUSTON (Rockwell International Corp.)

Jul. 1990 No additional information available: For specific technical

questions contact TU Officer at Center of origin.

MFS-29622 Vol. 14, No. 7, P. 32
Waelding-current indicator made of surface-mounted components

on flexible circuit board. Holids variety of components on surface.

After assembly, flexible circuit wrapped to fit around transformer

core. Surface-mounted devices make it unnecessary to drill holes

in circuit board to accommodate component leads. Use of small

surface-mounted devices result in lightweight, compact indicator

circuit.

B90-10322

MULTIPLE-DYNODE-LAYER MICROCHANNEL PLATE

BRUCE E. WOODGATE

Jul. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

GSC-13203 Vol. 14, No. 7, P. 33
improved microchannel-plate electron image amplifier made of

stack of discrete microchannel-plate layers. New plates easier to

manufacture because no need to etch long, narrow holes, to draw

and bundle thin glass tubes, or to shear plates to give

microchannels curvatures necessary for reduction of undesired

emission of ions. Discrete dynode layers stacked with slight offset

from layer to layer to form microchannei plate with curved channels.

Provides for relatively fast recharging of microchannel dynodes,

with consequent enhancement of performance.

B90-10323

SPECTROSCOPIC ANALYSIS OF INSULATING CRYSTAL
FIBERS

A.M. BUONCRISTIANI (Christopher Newport Coliege), ADDI-
SON T. INGE, and C.E. BYVIK

Jul. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,



MD. 21240-0757

LAR-13831 Vol. 14, No. 7, P. 34
New method provides rapid characterization of optical

properties. Technique for determining optical properties of insulating

single-crystal fibers developed and applied to sapphire, spinel, and

YAIO crystalline host fibers doped with triply ionized titanium.

Crystal fibers grown more rapidly and less expensively.

B90-10378
AUTOMATIC RANGE CHANGER FOR SWR METER
ROBERT J. DENGLER (Caltech), and PETER H. SIEGEL
(Caltech)
Aug. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17822 Vol. 14, No. 8, P. 18
Commercial unit modified for antenna-pattern measurements.
Addition of  automatic range-changing circuit  converts
Hewlett-Packard 415E standing-wave-ratio (SWR) meter into
radio-frequency  detector suitable for computer-controlled
measurements of radiation patterns of antennas. Modification gives
SWR meter effective dynamic range of at least 40 dB. Includes
two digital lines communicating one of four range seftings to
controlling computer and one digital line to inhibit transfer of data
when range being changed. Ideal instrument for use in applications
involving computer-controlled monitoring of power when large
changes in signal level expected.

B90-10379
SELF-ALIGNED GUARD RINGS FOR SCHOTTKY-BARRIER
DIODES
TRUE-LON LIN (Caltech)
Aug. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17734 Vol. 14, No. 8, P. 20
Proposed self-aligned guard ring increases active area of
Schottky-barrier infrared detector. Concept developed for silicide
Schottky-barrier diodes in which platinum silicide or iridium silicide
Schottky-contacts provide cutoff wavelengths of about 6 or 10
micrometers. Grid of silicon dioxide doped with phosphorus etched
on silicon wafer, and phosphorus from grid diffused into substrate,
creating n-type guard rings. Silicide layers formed in open areas
of grid. Overlap of guard rings and silicide layers small.

B90-10380
STARTING CIRCUIT FOR ERASABLE PROGRAMMABLE
LOGIC DEVICE
STEVEN W. COLE (Caltech)
Aug. 1990 Additional information available through: NASA ST}
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17827 Vol. 14, No. 8, P. 20
Voitage regulator bypassed to supply starting current. Starting
or ‘pullup’ circuit supplies large inrush of current required by
erasable programmable logic device (EPLD) while being turned
on. Operates only during such intervals of high demand for current
and has little effect any other time. Performs needed bypass,
acting as current-dependent shunt connecting battery or other
source of power more nearly directly to EPLD. Input capacitor of
regulator removed when starting circuit installed, reducing
probability of damage to transistor in event of short circuit in or
across load.

B90-10381
MULTI-PINNED-PHASE CHARGE-COUPLED DEVICE

JAMES R. JANESICK (Caltech)

Aug. 1990 Additional information available through: NASA STI
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Facility, Technology Utilization Office, P.O. Box 8757, Baitimore,
MD. 21240-0757
NPO-17462 Vol. 14, No. 8, P. 22
Multi-pinned-phase (MPP) technology allows charge-coupled
device (CCD) to operate totally inverted during both integration
and readout while maintaining other performance characteristics.
MPP-CCD made with positive doping implants defining barrier
phases. When all phases biased together into inversion, dark
current reduced, and potential of charge-collecting wells is
difference between potentiais of barrier and collection phases.
Advantages include complete elimination of residual image effects
during integration and readout, low pixel nonuniformity, and increase
in quantum efficiency in near infrared because higher operating
temperatures used. More tolerant to ionizing radiation
environments.

B90-10382
IMAGING ANTENNA STRUCTURE FOR SUBMILLIMETER
WAVELENGTHS
G. REBEIZ (Caltech), and D. RUTLEDGE (Caltech)
Aug. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17799 Vol. 14, No. 8, P. 24
Integrated-circuit antenna structure contains two-dimensional
array of antennas and antenna reflectors. In receiving mode, each
antenna acts as part of detector for one picture element in
millimeter- or submillimeter-wavelength imaging radar system.
Millimeter-wave imaging system used to view objects through fog,
smoke, or smog with resolution intermediate between microwave
and visible-light imaging systems. Antenna elements, supports, and
reflectors made by integrated-circuit techniques. Structures
fabricated on front and back substrates separately. Substrates
then joined. Inexpensive way to provide large number of small
antenna elements required for imaging, all mounted rigidly in way
that does not degrade operation.

B90-10383

MONOLITHIC OPTOELECTRONIC INTEGRATED CIRCUIT

KUL B. BHASIN, WAYNE WALTERS (Honeywell, Inc.), JERRY
GUSTAFSEN (Honeywell, Inc.), and MARK BENDETT (Honeywell,
Inc.)

_Aug. 1990 No additional information available: For specific

technical questions contact TU Officer at Center of origin.
LEW-14922 Vol. 14, No. 8, P. 25

Monolithic optoelectronic integrated circuit (OEIC) receives
single digitally modulated input light signal via optical fiber and
converts it into 16-channel electrical output signal. Potentially useful
in any system in which digital data must be transmitted serially at
high rates, then decoded into and used in parallel format at
destination. Applications include transmission and decoding of
control signals to phase shifters in phased-array antennas and
also communication of data between computers and peripheral
equipment in local-area networks.

B90-10384

IMPROVED PHOTOVOLTAIC-DRIVEN QUANTUM LIGHT

MODULATOR

JOSEPH MASERJIAN (Caltech)

Aug. 1980 Additiona! information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17357 Vol. 14, No. 8, P. 26
Additional features increase sensitivity and utility. Modifications

proposed to improve device described in ‘Photovoltaic-Driven

Multiple-Quantum-Well Modulator’ (NPO-16914) and 'Strain-

Layer-Superiattice Light Modulator’ (NPO-16915). Resem-

bles prior devices of this general type but includes active

region using quantum state filing and more optimum structure.

Exploits quantum well equivalent of Moss-Burnstein shift.
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B90-10385

TEST PROCESSOR FOR PCM TELEMETRY

DAVID MASSEY, and BRIAN CORBIN

Aug. 1990 Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

GSC-13291 Vol. 14, No. 8, P. 27
User displays telemetric data in variety of formats. TDPlus

system is a data-processing subsystem designed for use in testing

pulse-code-modulation (PCM) telemetry equipment. Accommodates

variety of PCM formats. Includes custom-built set of four circuit

cards that plug into any personal computer compatible with Industry

Standard Architecture (ISA) bus. Software written in 'C’, very

user-friendly, and enables anyone who has basic knowledge of

telemetry to use system without instruction manual. Built for about

tenth of cost of currently available commercial unit of similar

capability.

B90-10386
COPPER CHLORIDE CATHODE FOR LIQUID-SODIUM CELL
RATNAKUMAR V. BUGGA (Caltech), SALVADOR DISTEFANO
(Caltech), GANESAN NAGASUBRAMANIAN (Caltech), and CLYDE
P. BANKSTON (Caltech)
Aug. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17640 Vol. 14, No. 8, P. 28
Rechargeable liquid-sodium cell with copper chloride cathode
offers substantial increase in energy density over cells made with
other cathode materials. Unit has theoretical maximum energy
density of 1135 W.h/kg. Generates electricity by electrochemical
reaction of molten sodium and solid copper chloride immersed in
molten electrolyte, sodium tetrachloroaluminate at temperature of
equal to or greater than 200 degrees C. Wall of alumina tube
separates molten electrolyte from molten sodium anode. Copper
chloride cathode embedded in pores of sintered nickel cylinder or
directly sintered.

B90-10387
ELECTRO-OPTICAL PROBING OF TERAHERTZ INTEGRATED
CIRCUITS
K. B. BHASIN, R. ROMANOFSKY, J. F. WHITAKER (Michigan
Univ.), J. A. VALDMANIS (Michigan Univ.), G. MOUROU (Michigan
Univ.), and T. A. JACKSON (Rochester Univ.)
Aug. 1990 Additional information available through: NTIS,
Springtield, VA 22161 (Tel:703-487-4650) (NB9-21142)'External
Electro-optic Probing Of Millimeter-Wave Integrated Circuits.’
LEW-14956 Vol. 14, No. 8, P. 29
Electro-optical probe developed to perform noncontact,
nondestructive, and relatively noninvasive measurements of electric
fields over broad spectrum at millimeter and shorter wavelengths
in integrated  circuits. Manipulated  with  conventional
intregrated-circuit-wafer-probing equipment and operated without
any special preparation of integrated circuits. Tip of probe small
electro-optical crystal serving as proximity electric-field sensor.

B90-10388
FAILURES OF CMOS CIRCUITS IRRADIATED AT LOW RATES
CHARLES A. GOBEN (Caltech), and WILLIAM E. PRICE
(Caltech)
Aug. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17867 Vol. 14, No. 8, P. 29
Report describes experiments on irradiation of SGS 4007
complementary metal oxide/semiconductor (CMOS) integrated
inverter circuits by 60Co and 137Cs radioactive sources. Purpose
of experiments to supplement previous observations that minimum
radiation doses at which failure occurred in more-complicated
CMOS parts were lower at lower dose rates.
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B90-10436

VIEWING INTEGRATED-CIRCUIT INTERCONNECTIONS BY

SEM

RUSSEL A. LAWTON (Caltech), ROBERT E. GAULDIN (Caltech),

and RONALD P. RUIZ (Caltech)

Sep. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17635 Vol. 14, No. 9, P. 18
Back-scattering of energetic electrons reveals hidden metal

jayers. Experiment shows that with suitable operating adjustments,

scanning electron microscopy (SEM) used to look for defects in

aluminum interconnections in integrated circuits. Enables

monitoring, in situ, of changes in defects caused by changes in

temperature. Gives truer picture of defects, as etching can change

stress field of metal-and-passivation pattern, causing changes in

defects.

B90-10437

PLANAR MICROSTRIP YAGI ANTENNAS

JOHN HUANG (Caltech)

Sep. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17873 Vol. 14, No. 9, P. 18
Developmental class of antennas based on combination of

microstrip-patch and Yagi-array concepts. Mutual coupling between

microstrip elements, ordinarily considered nuisance, used to

advantage. Applicable to both linearly and circularly polarized

antennas. Use of fewer driven elements results in less complexity

and reduced loss of power in associated transmission lines and

other coupling and power-distributing circuitry. Applications include

antennas on land vehicles, television receiving anternas, and

conformal antennas on aircraft.

B90-10438

SWITCHING MATRIX FOR OPTICAL SIGNALS

CHARLES H. GROVE

Sep. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baitimore,

MD. 21240-0757

KSC-11392 Vol. 14, No. 9, P. 22
Proposed matrix of electronically controlled shutters switches

signals in optical fibers between multiple input and output channels.

Size, weight, and power consumption reduced. Device serves as

building block for small, low-power, broad-band television- and

data-signal-switching systems providing high isolation between

nominally disconnected channels.

B90-10439

DIELECTRIC-FILLED PARABOLOIDAL FRONT ENDS

PETER H. SIEGEL (Caltech)

Sep. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.0O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17802 Vol. 14, No. 9, P. 24
Planar antennas with receiving and/or transmitting circuits

integrated at focal point. Reflectors formed from shaped dielectric

material with metallized parabolic surface serve as basis for wide

variety of planar, integrated receiver and transmitter circuits

operating at millimeter and submillimeter wavelengths. Used over

wide range of frequencies and in variety of modes: as receiver or

transmitter, in heterodyne or direct-detection mode, with single

element, or with array.

B90-10440
MCT/MOSFET SWITCH
WALLY E. RIPPEL (Caltech)



Sep. 1990 Additiona! information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baitimore,
MD. 21240-0757
NPO-18001 Vol. 14, No. 9, P. 26
Metal-oxide/semiconductor-controlled thyristor (MCT) and
metal-oxide/semiconductor field-effect transistor (MOSFET)
connected in switching circuit to obtain better performance. Offers
high utilization of siticon, low forward voltage drop during ‘on'
period of operating cycle, fast turnon and turnoff, and large turnoff
safe operating area. Includes ability to operate at high temperatures,
high static blocking voltage, and ease of drive.

B90-10441
MILLIMETER-WAVE QUANTUM-WELL FREQUENCY
MULTIPLIERS
PAUL D. BATELAAN (Caltech), and MARGARET A. FRERKING
(Caltech)
Sep. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17584 Vol. 14, No. 9, P. 28
Double-barrier quantum-well GaAs diode achieved 0.61 percent
efficiency as frequency tripler when operated at input frequency
of 63.7 GHz, nearly one-tenth cutoff frequency of diode. Efficiency
increased with drive level up to maximum input power available,
40 mW. Diodes studied for use in local-oscillator chains in
microwave radiometers. Potential applications include
spectrometers and radar.

B90-10442

HIGH-EFFICIENCY KLYSTRON FOR TELEVISION

TRANSMITTERS

PETER RAMINS, JAMES DAYTON, EARL MCCUNE, SR. (Varian

Associates), and HENRY KOSMAHL (Analex Corp.)

Sep. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baitimore,

MD. 21240-0757

LEW-14926 Vol. 14, No. 9, P. 30
Improved klystron designed for use as final amplifier in

ultrahigh-frequency (UHF) television transmitter. New device

incorporates multistage depressed collector (MSDC) of advanced

design to increase efficiency by recovering, from spent electron

beam, some of residual kinetic energy otherwise dissipated as

heat. Concept applied to increase efficiencies of microwave

communication, equipment, radar systems, and particle-beam

accelerators.

B90-10443

EFFECTS OF DOSE RATES ON RADIATION DAMAGE IN

CMOS PARTS

CHARLES A. GOBEN (Caltech), JAMES R, COSS (Caltech), and

WILLIAM E. PRICE (Caltech)

Sep. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17344 Vol. 14, No. 9, P. 32
Report describes measurements of effects of ionizing-radiation

dose rate on consequent damage to complementary metal

oxide/semiconductor (CMOS) electronic devices. Depending on

irradiation time and degree of annealing, survivability of devices in

outer space, or after explosion of nuclear weapons, enhanced.

Annealing involving recovery beyond pre-irradiation conditions

(rebound) detrimental. Damage more severe at lower dose rates.

B90-10444

MORE ABOUT LENS ANTENNA FOR MOBILE/SATELLITE
COMMUNICATION

Y. RAHMAT-SAMII (Caltech), D. G. BODNAR (Georgia Inst of
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Tech), and B. K. RAINER (Georgia Inst of Tech)
Sep. 1990 Additional information available through: NASA ST|
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17680 Vol. 14, No. 9, P. 33
Report presents additional details of design of proposed
phased-array antenna described in  ‘Lens Antenna  for
Mobile/Satellite Communication' (NPO-16948). Intended to be
compact and to lie flat on top of vehicle on ground. Transmits
and receives circularly polarized radiation in frequency ranges of
B21 to 825 MHz and 860 to 870 MHz. Transmitting and receiving
beams electronically steerable to any of 48 evenly spaced
directions to provide complete azimuth coverage, and would be
fixed, but wide, in elevation, to provide coverage at elevation angles
from 20 degrees to 60 degrees.

B90-10445

DIRECTIONAL COUPLERS FOR DETECTING CIRCULAR

WAVEGUIDE MODES

DANIEL J. HOPPE (Caltech}

Sep. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17175 Vol. 14, No. 9, P. 33
Samples of TE11 and TE12 modes coupled selectively out of

circular waveguide. Report presents additional details of theory,

construction, and measured operating characteristics of directional

couplers described in ‘Microwave Transmitter With Multimode

Output  Section' (NPO-16826). Couplers consist of tapered

rectangular-cross-section waveguides fastened lengthwise to

outside of circular waveguide, with uniformly-lengthwise-spaced

round coupling holes between each rectangular waveguide and

circular waveguide.

B90-10464
COMPUTING SCATTERING MATRICES FOR CIRCULAR
WAVEGUIDES
DANIEL J. HOPPE (Caltech)
Sep. 1990 Additional information avaitable through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17245 Vol. 14, No. 9, P. 65
Scattering Matrix Program for Circular Waveguide Junctions
computes scattering matrix for series of circular waveguide
sections. Sections must have same axis, but radius and length of
each section completely arbitrary. Devices analyzed include simple
waveguide step discontinuity like that used in a dual-mode horn,
stepped matching section, or corrugated waveguide section with
constant or varying slot depth. Certain types of corrugated horns
also analyzed with program. Mathematical model used in program
accurately predicts reflection and transmission characteristics of
such devices, taking into account excitation of modes of higher
order as well as multiple reflections and energy stored at each
discontinuity. Written in FORTRAN 77.

B90-10465

DIFFRACTION ANALYSIS OF DISTORTED REFLECTOR

ANTENNAS

YAHYA RAHMAT-SAMII (Caltech), and JEFFREY H. MUMFORD

(Caltech)

Sep. 1990 Additional information available through: NASA ST

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16818 Vol. 14, No. 9, P. 66
Effects of systematic distortions of surfaces on radiation

patterns predicted. Computer program for Diffraction Analysis of

Reflector Antennas Subject to Systematic Distortions predicts

performance of reflector antennas subject to sinusoidal, thermal,

or gravitational distortions. Provides local interpolation algorithm
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readily applied to nonregular distribution of data. Developed in
UNIVAC FORTRAN 77 for UNIVAC computer.

B90-10504

ANNULAR-BRAGG-GRATING SURFACE-EMITTING LASER

ROBERT J. LANG (Caltech)

Oct. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17912 Vol. 14, No. 10, P. 20
Proposed semiconductor laser emits radiation perpendicularly

to its broad surface by use of annular Bragg grating as output

coupler. Produces narrow output beam. Advantages include lower

threshold current, smaller size, and increased efficiency.

B90-10505

UNSTABLE-RESONATOR DISTRIBUTED-BRAGG-REFLECTOR

LASER

ROBERT J. LANG (Caltech)

Oct. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17906 Vol. 14, No. 10, P. 20
Proposed distributed-Bragg-reflector (DBR) semiconductor laser

has wide curved gratings favoring single-mode operation, even

with relatively wide laser stripe, enabling use of higher power.

Consists of semiconductor double heterostructure laser bounded

at each end by region of passive waveguide.

B90-10506

ANTIREDUCTION INSULATOR FOR SOLID-ELECTROLYTE

CELL

PAUL J. SHLICHTA (Caltech)

Oct. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17211 Vol. 14, No. 10, P. 24
Depletion of oxygen from electrolyte prevented. Proposed to

add layer of electrical insulation between solid electrolyte and

portion of porous negative electrode under negative metal contact

in solid-electrolyte cell. Helps maintain efficiency of cell by

preventing ‘shadow' effect degrading portion of electrolyte under

negative contact and sometimes near seals.

B90-10507
BINARY OPERATION OF A LIQUID-CRYSTAL LIGHT VALVE
JEFFREY A. DAVIS (San Diego State Univ. Foundation)
Oct. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17614 Vol. 14, No. 10, P. 24
Conditions for operation of commercially available liquid-crystal
light valve as binary spatial light modulator discovered. In mode,
modulator turns on sharply and then saturates as intensity of writing
beam increases. Vaive comprises photoconductive layer and
liquid-crystal layer separated by dielectric mirror and sandwiched
between two transparent electrodes. Potential applications include
enhancement of images, optical recording, and holography.

B90-10508

HIGH-VOLTAGE SQUARE-WAVE GENERATOR

MARK T. BERNIUS (Caltech), and ARA CHUTJIAN (Caltech)

Oct. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17772 Vol. 14, No. 10, P. 26
Fast switching circuit puts out rectangular pulses of order of

kilovolt or greater at typical repetition frequencies as high as
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hundreds of kilohertz and with rise times as short as 50 ns.

" Designed around power metal oxide/semiconductor field-effect

transistors (MOSFET’s). Optically isolated power MOSFET’s in
series rapidly switch output between high voltages V(sub 1) and
V(sub 2). Used to supply power to pulsed laser or to modulate
beam of charged particles in laboratory experiment or industrial
process.

B90-10509

CURRENT-MONITORING AND -LIMITING CIRCUIT FOR

28-VDC SUPPLY

G. ERNEST RODRIGUEZ

Oct. 1990 No additional information available: For specific technical

questions contact TU Officer at Center of origin.

GSC-13310 Vol. 14, No. 10, P. 28
Current-monitoring and -limiting circuit protects 28-Vdc power

supply against steady overload. Provides some protection against

sudden peak currents. Acts as limiter, monitoring amplifier, and

delayed-action circuit breaker. Consists of pair of power metal

oxide/semiconductor field-effect transistors (MOSFET's).

B90-10510

LOW-INDUCTANCE WIRING FOR PARALLEL SWITCHING

TRANSISTORS

M. S. VEATCH (Martin Marietta Corp.), and D. M. LANDIS (Martin

Marietta Corp.)

Oct. 1990 Additional information available through: NASA STI

Facitity, Technology Utilization Office, P.O. Box 8757, Baitimore,

MD. 21240-0757

MFS-28387 Vol. 14, No. 10, P. 30
Simple configuration for wiring of multiple parallel-connected

switching transistors minimizes stray wiring inductance while

providing for use of balancing transformers, which equalize currents

in transistors. Currents balanced on twisted pairs of wires. Because

twisted pairs carry both ‘hot-side’ and return currents, this

configuration has relatively low inductance.

B90-10511

TWO-WAY OPTICAL DATA LINK ON ONE FIBER

HAROLD KIRKHAM (Caltech), ALAN R. JOHNSTON (Caltech),

SHANNON P. JACKSON (Caltech), and HEATHER A. FRIEND

(Caltech)

Oct. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17884 Vol. 14, No. 10, P. 31
Optoelectronic terminal for digital communication both transmits

and receives over single optical fiber. Uses same semiconductor

device - light-emitting diode (LED) - as both transmitting and

receiving transducer. Dual-purpose LED'’s reduce cost.

B90-10563
EXTERNAL PELTIER COOLER FOR LOW-NOISE AMPLIFIER
TERRY A. SOPER (Lockheed Engineering and Management
Services Co., Inc.)
Nov. 1990 No additional information available: For specific
technical questions contact TU Officer at Center of origin.
MSC-21422 Vol. 14, No. 11, P. 26
Inexpensive Peltier-effect cooling module made of few
commercially available parts used to reduce thermal noise in
microwave amplifier. Retrofitted to almost any microwave low-noise
amplifier or receiver preamplifier used in communication, telemetry,
or radar. Includes copper or aluminum cold plate held tightly against
unit to be cooled by strap-type worm-gear clamps.

B90-10564
VOLTAGE-BOOSTING DRIVER FOR SWITCHING REGULATOR



RONALD C. TRUMP (Honeywall, Inc.)
Nov. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
MFS-28437 Vol. 14, No. 11, P. 26
Driver circuit assures availability of 10- to 15-V gate-to-source
voltage needed to turn on n-channel metal oxide/semiconductor
field-effect transistor (MOSFET) acting as switch in switching
voltage regulator. Includes voltage-boosting circuit efficiently
providing gate voltage 10 to 15 V above supply voltage. Contains
no exotic parts and does not require additional power supply.
Consists of NAND gate and dual voltage booster operating in
conjunction with pulse-width modulator part of regulator.

B90-10565

FAILURES OF CMOS DEVICES AT LOW RADIATION-DOSE

RATES

CHARLES A. GOBEN (Caltech), and WILLIAM E. PRICE

(Caltech)

Nov. 1990 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17868 Vol. 14, No. 11, P. 30
Method for obtaining approximate failure-versus-dose-rate

curves derived from experiments on failures of SGS 4007

complementary metal oxide/semiconductor (CMOS) integrated

circuits irradiated by Co60 and Cs137 radioactive sources.

B90-10566
MULTI-QUANTUM-WELL SPATIAL LIGHT MODULATORS ON
S| SUBSTRATES
JAMES A. CUTTS (Caltech), JOSEPH KATZ (Caltech), and PHILIP
J. DUMONT (Caltech)
Nov. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17651 Vol. 14, No. 11, P, 32
Proposed new class of two-dimensional spatial light modulators
(SLM’s) based on tabrication of multi-quantum-well (MQW)
structures (e.g. of AlGaAs and InGaAs) on silicon substrates.
Concept makes two-dimensional SLM arrays by taking advantage
of mature technology of silicon charge-coupled devices (CCD’s).
Features include short response times, high resolution, and low
switching energies.

B90-10567

PREVENTING SIMULTANEOUS CONDUCTION IN SWITCHING

TRANSISTORS

WILLIAM T. MCLYMAN (Caltech)

Nov. 1990 Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17775 Vol. 14, No. 11, P, 34
High voltage spikes and electromagnetic interference

suppressed. Power-supply circuit including two switching transistors

easily modified to prevent simultaneous conduction by both

transistors during switching intervals. Diode connected between

collector of each transistor and driving circuit for opposite transistor

suppresses driving signal to transistor being turned on until

transistor being turned off ceases to carry current.

B90-10568

RAIN-BLOWING PLENUM FOR ANTENNA FEED HORN

PETER S. HAMES (Planning Research Corp.), and SCOTT R.
STEWART (Planning Research Corp.)

Nov. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
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NPO-17493 Vol. 14, No. 11, P. 36

Double-diaphragm radome drives raindrops away from antenna
feed horn. Includes solid diaphragm at mouth of feed horn
surmounted by perforated diaphragm. Pressurized air in plenum
between diaphragms flows out through perforations. Eliminates
increase in noise temperature occuring when water covers radome.
Useful for X-band and higher frequencies, susceptible to effects
of water.

B890-10569
SEGMENTED COIL FAILS IN STEPS
RONALD S. STEDMAN (Rockwell International Corp.)
Nov. 1990 No additional information available: For specific
technical questions contact TU Officer at Center of origin.
MSC-21574 Vol. 14, No. 11, P. 36
Electromagnetic coil degrades in steps when faults occur,
continues to operate at reduced level instead of failing
catastrophically. Made in segments connected in series and
separated by electrically insulating barriers. Fault does not damage
adjacent components or create hazard. Used to control valves in
such critical applications as cooling systems of power generators
and chemical process equipment, where flammable liquids or gases
handled. Also adapts to electrical control of motors.

B90-10619
IMPROVED VOICE-COIL ACTUATORS HAVE LOWER COPPER
LOSSES
SATORU SIMIZU {Advanced Materials Corp.), FAIZ POURARIAN
(Advanced Materials Corp.), EDWIN B. BOLTICH (Advanced
Materials Corp.), and SURYANARAYAN G. SANKAR (Advanced
Materials Corp.)
Dec. 1990 Additional information availabie through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
MFS-26111 Vol. 14, No. 12, P. 18
Improved design concept for electromagnetic linear-motion
actuators of loudspeaker-voice-coil type reduces both copper
iosses (dissipation of power in electrical resistances of windings)
and magnetic interference with other equipment. Includes closed
magnetic circuit, which suppresses fringing flux. Pr/Fe/B permanent
magnets yield better performance at lower temperatures. Intended
for use where power supplies limited, heating must be minimized,
and/or adequate performance at temperatures far below ambient
required.

B90-10620
CHARGING/SAFETY-INTERLOCK CONNECTION FOR
CAPACITOR BANK
WALLY E. RIPPEL (Caltech)
Dec. 1990 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baitimore,
MD. 21240-0757
NPO-17519 Vol. 14, No. 12, P. 20
Electrically controlled mechanical interlock apparatus prevents
connection of bank of capacitors to battery or other dc power
supply until capacitors precharged to nearly full supply voltage.
Precharge eliminates excessive inrush current, which damages
capacitors, wires, or connectors. Circuit in apparatus also
discharges capacitors after power turned off or capacitors
disconnected from power supply.
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B86-10016

IN-FLIGHT SIMULATOR FOR IFR TRAINING

L. C. PARKER

Jun. 1986

KSC-11218 Vol. 10, No. 1, P. 56

Computer-controlled unit feeds navigation signals to airplane
instruments. Electronic training system allows students to learn to
fly according to instrument flight rules (IFR) in uncrowded airspace.
New system self-contained IFR simutator carried aboard training
plane. Generates signals and commands for standard instruments
on airplane, including navigational receiver, distance-measuring
equipment, automatic direction finder, a marker-beacon receiver,
altimeter, airspeed indicator, and heading indicator.

B86-10017

TIMED MULTIPLE-LASER ARRAY

J. B. LAUDENSLAGER (Caltech), and T. J. PACALA (Caltech)

Jun. 1986

NPO-16433 Vol. 10, No. 1, P. 58
Pulse power, frequency, and shape variable and combined to

suit particular applications. Versatile laser system combines high

power with high efficiency, long life, and low cost. System consists

ot array of excimer lasers fired under microcomputer control.

When fired in unison, array produces high-power pulse at higher

efficiency than otherwise possible. When fired in sequency, array

produces pulses at a high rate without unduly stressing components

and shortening their lives.

B86-10018

DETECTOR ARRAYS WITH IMAGE-PLANE PROCESSING

D. J. JOBSON

Jun. 1986 See Also (N84-25927)

LAR-13391 vol. 10, No. 1, P. 60
Image detection and edge processing merged on same VLSI

chip. Concept combines relatively large detector with small

processor elements as VLSI chip features and has many specific

embodiments. New device concept retains relatively large detector

element sizes (perhaps 10 to 100 micrometers or larger in diameter)

with processing-slectronics components of much smaller size (2

micrometers or less), filing in gaps left between detectorelement

active areas. Detector-array device helps to perform

difference-ofGaussian operation for use in machine-vision edge

enhancement and edge detection.

B86-10019

ECONOMICAL VIDEO MONITORING OF TRAFFIC

B. C. HOUSER {Caltech), G. PAINE (Caltech), L. D. RUBENSTEIN

(Caitech), 0. BRUCE PARHAM, JR. (Caltech), W. GRAVES (Dalmo

Victor, Textron), and C. BRADLEY (MDOT)

Jun. 1986

NPO-16473 Vol. 10, No. 1, P. 61
Data compression allows video signals to be transmitted

economically on telephone circuits. Telephone lines transmit

television signals to remote traffic-control center. Lines also carry

command signals from center to TV camera and compressor at

highway site. Video system with television cameras positioned at

critical points on highways allows traffic controllers to determine

visually, almost immediately, exact cause of traffic-flow disruption;

e.g., accidents, breakdowns, or spills, almost immediately.

Controtlers can then dispatch appropriate emergency services and

alert motorists to minimize traffic backups.
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B886-10020

INTEGRATED-CIRCUIT ACTIVE DIGITAL FILTER

R. NATHAN (Caltech)

Jun. 1986

NPO-16020 Vol. 10, No. 1, P. 62
Pipeline architecture with parallel multipliers and adders speeds

calculation of weighted sums. Picture-element values and partial

sums flow through delay-adder modules. After each cycle or time

unit of calculation, each value in fiter moves one position right.

Digital integrated-circuit chips with pipeline architecture rapidly

move 35 X 35 two-dimensional convolutions. Need for such circuits

in image enhancement, data filtering, correlation, pattern extraction,

and synthetic-aperture-radar image processing: all require repeated

calculations of weighted sums of values from images or

two-dimensional arrays of data.

B86-10021

INTERMEDIATE-FREQUENCY-TO-VIDEO-BAND CONVERTER

N. C. HAM (Caltech), V. M. CHAVEZ (Caltech), V. S. CHEN

(Caltech), and T. SATO (Caltech)

Jun. 1986

NPO-16214 Vol. 10, No. 1, P. 64
Analog and digital circuits combined to frequency-convert from

intermediate frequencies directly to video-band frequencies to meet

stringent requirements. |F-to-video-band converter operates on

principle of signal-band cancellation in phase-quadrature circuits.

Downconverts intermediate frequencies directly to video-band

frequencies to near-zero frequency with good image-band rejection

and low phase variation within passband.

B86-10022
HARDWARE/SOFTWARE EXPANSION OF DISPLAY
TERMINAL AND CPU
B. R. ADAMS (Kentron International, Inc.)
Jun. 1986
LAR-13350 Vol. 10, No. 1, P. 65
IBM PC coupling used to expand capabiliies of expensive
specialpurpose system. IBM PC was interfaced to Tektronix CP1151
computer through teletype port of Tektronix 4010-1 computer
display terminal. Electronic interface built to provide isolation, level
shifting, and signal inversion between IBM PC RS-232 port and
4010-1 terminal teletype port. Modifications to 4010-1 terminal
made to increase teletype rate from 110 to 9,600 baud. Software
for both computers developed to give control of DPO system to
iIBM PC and provide data/program file exchange between two
computers. Coupling demonstrates utilization of low-cost
microcomputer hardware and software to expand capabilities of
expensive special-purpose computer systems.

B86-10023

PSEUDOLOG DIGITAL-TO-ANALOG CONVERTER

S. T. GOODER

Jun. 1986

LEW-14219 Vol. 10, No. 1, P. 65

Sensitivity decreases by 10 at beginning of each input decade.
Method conceived to convert binary-coded data to suitable linear
form for stripchart recording. Strip-chart recordings obtained from
typical pressure readings in a vacuum system during pumpdown.
In reading curve, BCD digital vacuum-gage output processed by
analog-to-digital converter in such way that only reading digits
(but not range) appear in output. In range and reading, range also
converted to analog and placed as most significant digit.

B86-10024

MICROWAVE SENSOR MEASURES TURBOPUMP SPEED

J. M. MARAM (Rockwell International Corp.), and L. WYETT
(Rockwell Internatioal Corp.)

Jun. 1986



MFS-28083 Vol. 10, No. 1, P. 67

Sensor does not perturb flow and immune to cavitation.
Reflected microwave signal is amplitude-modulated by passing
reflective facets of nut on rotating shaft. Modulation frequency
measured to find rotational speed. Device measures rotational
speed of turbopump without obstructing flow.

B86-10025

SIMULATING SINGLE-EVENT UPSETS IN BIPOLAR RAM'S

J. A, ZOUTENDYK (Caltech)

Jun. 1986

NPO-16481 Vol. 10, No. 1, P. 67
Simulation technique saves testing. Uses interactive version of

SPICE (Simulation Program with Integrated Circuit Emphasis).

Device and subcircuit models available in software used to

construct macromodel for an integrated bipolar transistor.

Time-dependent current generators placed inside transistor

macromodel to simulate charge collection from ion track. Significant

finding of experiments is standard design practice of reducing power

in unaddressed bipolar RAM cell increases sensitivity of cell to

single-event upsets.

B86-10026

PLASMA SOURCE FOR CHARGE CONTROL

G. ASTON (Caltech), L. C. PLESS (Caltech), and W. D. DEININGER

(Caltech)

Jun. 1986

NPO-16576 Vol. 10, No. 1, P. 68
Plasma source neutralizes electrical charge on spacecraft.

When triggered by command from spacecraft potential monitor or

from control system, plasma apparatus responds within about 1 s,

generating charged plasma of required polarity. Discharging system

to be tested on Air Force Geophysics Laboratory BERT-1 (Beam

Emission Rocket Test) sounding rocket.

B86-10027

SINGLE-EVENT UPSETS CAUSED BY HIGH-ENERGY

PROTONS

W. E. PRICE (Caltech), D. K. NICHOLS (Caltech), L. S. SMITH

(Caltech), and G. A. SOLI (Caltech)

Jun. 1986

NPO-16504 Vol. 10, No. 1, P. 68
Heavy secondary ions do not significantly alter device

responses. Conclusion that external reaction products cause no

significant alteration of single-event-upset response based on

comparison of data obtained from both lidded and unlidded devices

and for proton beams impinging at angles ranging from O degrees

to 180 degrees with respect to chip face. Study also found

single-event-upset cross section increases only modestly as proton

energy increased to 590 MeV, characteristic of maximum energies

expected in belts of trapped protons surrounding Earth and Jupiter.

B86-10028

HYPERSPECTRAL INFRARED IMAGES OF TERRAIN

G. VANE (Caltech), A. F. H. GOETZ (Caitech), J. B. WELLMAN

(Caitech), and C. C. LABAW (Caltech)

Jun. 1986

NPO-16295 Vol. 10, No. 1, P. 69
Images at 128 wavelengths allow direct identification of many

earth surface materials. Two reports describe advanced airborne

spectrometer that creates images of terrain at many wavelengths.

Airborne imaging spectrometer (AIS) produces two-dimensional

images in 128 spectral bands in 1.2-to-2.4-micrometer wavelength

region. Images created by 32-by-32 array of mercury cadmium

telluride detector elements. Array views swath of Earth below

moving aircraft. Used for agricultural, geological, and other surveys.
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B86-10109
DIGITAL SIGNAL COMBINING FOR CONFERENCE CALLING
F. BYRNE
May 1986
KSC-11285 Vol. 10, No. 2, P. 50
Signals combined with minimal noise by use of sums in read-only
memories. Signals from subscribers A and B digitized, transmitted,
and combined by addressing ROM. Combining operation electronic
equivalent of looking up value of function of two variables in
mathematical table. Combined digitized signal transmitted,
converted to analog form, and delivered to subscriber C. System
intended especially for combining number of separate audio signals
into one signal for retransmission, as in telephone conference
calling.

B86-10110

FAST INITIALIZATION OF BUBBLE-MEMORY SYSTEMS

K. T. LOONEY, C. D. NICHOLS, and P. J. HAYES

May 1986 See Also (N84-27977)

LAR-13357 Vol. 10, No. 2, P. 52
Improved scheme several orders of magnitude faster than

normal initialization  scheme.  State-of-the-art commercial

bubble-memory device used. Hardware interface designed connects

controlling microprocessor to bubblememory circuitry. System

software written to exercise various functions of bubble-memory

system in comparison made between normal and fast technigues.

Future  implementations of approach utilize E2PROM

(electrically-erasable programable read-only memory) to provide

greater system flexibility. Fastinitialization technique applicable to

all bubble-memory devices.

B86-10111

BLENDING GYRO SIGNALS TO IMPROVE CONTROL

STABILITY

J. F. L. LEE (Honeywell, Inc.)

May 1986

MSC-20370 Vol. 10, No. 2, P. 55
Interference by structural vibrations reduced by adding signals

from spatially separated gyros. Technique involves blending signais

from rate gyroscopes located at different parts of structure to

obtain composite signal that more nearly represents rotation of

entire structure. Aircraft vibrations perpendicular to pitch axis

contribute to rotations sensed by pitch-rate gyros. Proper blending

of signals from gyros suppress contribution of dominant vibrational

mode. Most likely applications of concept are flight-control systems

for aircraft.

B86-10112

SYNCHRONIZATION OF DATA RECORDED ON DIFFERENT

RECORDERS

J. H. WISE (Caltech), and J. W. MCGREGOR (Caltech)

May 1986

NPO-16555 Vol. 10, No. 2, P. 56
Electrical and mechanicat timing errors corrected. Electronic

timing system enables time correlation of analog and digital signals

recorded on different magnetic tapes or on different tracks of

same tape. Recorded simultaneously on different magnetic-tape

tracks along with data signals to enable subsequent time correlation

of data. Concept improves analysis of Space Shuttle flight-data

tapes containing signals with frequency components up to 50 Hz,

used for higher frequencies, in kilohertz region. Useful in other

applications requiring synchronization of data on different data

tracks.

B86-10113

WIND-TUNNEL-MODEL LEAK-CHECKING SYSTEM
W. E. LARSON

May 1986 See Also (N85-17936)

49



02 ELECTRONIC SYSTEMS

LAR-13449 Vol. 10, No. 2, P. 58

Voice-actuated system allows one operator to do work of three.
System uses voice-recognition-and-response unit and graphics
terminal to interact with technician and to provide technician visual
feedback. Computer-based Leakcheck system aliows computer to
do more of total work in checking model for leaks to reduce time
and manpower required to perform task.

B86-10114

LASER RANGING SYSTEM

J. K. RUSSELL (Lockheed Corp.)

May 1986

MSC-20870 Vol. 10, No. 2, P. 59
Laser system points and focuses TV camera. Ranger is modified

stock distance-measuring unit mounted on and electrically

connected to television camera. Effective over target range of 3

to 500 ft. (approximately 1 to 150m). Developed for television

monitoring of nearby objects from Space Shuttle. Super-imposes

range and range-rate (speed of approach or recession) data on

television image of target. Principle adaptable to applications such

as proximity warning and robot control.

B86-10115 :

SWITCHED-MULTIBEAM ANTENNA SYSTEM

R. S. IWASAKI (Axiomatix)

May 1986

MSC-20873 Vol. 10, No. 2, P. 60
various time delays introduced at intermediate frequency aim

antenna in ditferent directions. System includes spherical refliector

with feed horn containing two five-element cross arrays. Each

element in cross array connected to different set of switched delay

lines. Antenna has low and moderate gains and wide coverage.

B86-10116

TV VIDEO-LEVEL CONTROLLER

M. KRAVITZ (RCA Corp.), L. A. FREEDMAN (RCA Corp.), E. H.

FREDD (RCA Corp.), and D. E. DENEF (RCA Corp.)

May 1986

MSC-18578 Vol. 19, No. 2, P. 62
Constant output maintained, though luminance varies by 5

million to 1. Three means of normalizing video output utilized in

video-level controlier: iris adjustment, tube voltage adjustment, and

automatic gain control. With aid of automatic fight control and

gain control, television camera accommodates maximum light level

5 million times greater than lowest light level, while outputting

constant 3-V peak signal to processing circuitry.

B86-10117

SIMULATION OF PCM DATA

G. G. BERNSTROM (IBM Corp.)

May 1986

KSC-11239 Vol. 10, No. 2, P. 63
Program for communications and control computer simulates

pulse-code-modutated data. Software for simulation pulse-

code-modulated (PCM) data from Space Shuttle during

launch preparations developed for use with checkout, control, and

monitor subsystem (CCMS). Facilitates testing of CCMS with data

expected from main engines, external fuel tanks, operational

instrumentation, general-purpose computer, backup flight system,

and payload. Simulator program executes in standard CCMS

hardware, requiring no new hardware.

B886-10209

ADJUSTABLE WORK STATION FOR VIDEO DISPLAYS AND
KEYBOARDS

F. ROE, NICHOLAS SHIELD, JR. (Essex Corp.), M. F. FAGG (Essex
Corp.), and D. HENDERSON (Essex Corp.)
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May 1986
MFS-26009 Vol. 10, No. 3, P. 44
Work station for video displays and keyboards adaptable to
operational and anthropometric requirements of individual
operators. Visual displays placed beyond keyboard and in line
with inclination of keyboard to minimize operator's head movement.
In addition, station arranged so operator’'s eyes and hands focus
onto three primary control and display areas. Quickens operating
response and decreases chance of error, since input devices and
feedback to operator are coliocated.

B86-10210

ANALOG VIDEO IMAGE-ENHANCING DEVICE

L. M. WEINSTEIN

May 1986

LAR-13336 Vol. 10, No. 3, P.46
Inexpensive system yields pseudo-three-dimensional effect.

Includes video camera with lens, connected to video monitor for

analog video enhancement. Video signal obtained from monitor at

point beyond where synchronization signals are detected,

eliminating need to regenerate composite video signal. Analog

video image-enhancing device improves appearance of technical

photographs by selectively compressing overall dynamic ranges

while accentuating edges or small details of greatest interest.

B86-10211

AUTOMATED SIGNAL-TO-NOISE RATIO MEASUREMENT

J. E. PINEDA (Lockheed Engineering and Management Services

Co., Inc)

May 1986

MSC-21021 Vol. 10, No. 3, P. 48
Computer-controlled spectrum analysis gives rapid results for

communication systems. Locates carrier signal in

intermediate-frequency band and measures both carrier amplitude

and amplitude of noise in several channels near carrier frequency.

Computer then computes ratio of signal to average noise. Because

measurements and calculations are rapid, system used in fading

communication channels.

B86-10212
PHASE-MEASURING SYSTEM
W. T. DAVIS
May 1986
LAR-13439 Vol. 10, No. 3, P. 49
System developed and used at Langley Research Center
measures phase between two signals of same frequency or
between two signals, one of which is harmonic multiple of other.
Simple and inexpensive device combines digital and analog
components to give accurate phase measurements. One signal at
frequency f fed to pulse shaper, produces negative pulse at time
t4. Pulse applied to control input of sample-and-hold module 1.
Second signal, at frequency nf, fed to zero-crossover amplifier,
producing square wave at time t. Signal drives first one-shot
producing narrow negative pulse at t1. Signal then drives second
one-shot producing narrow positive pulse at time t2. This pulse
used to turn on solid-state switch and reset integrator circuit to
zero.

B86-10213

WIRELESS 'JUMP' STARTS FOR PARTLY DISABLED

EQUIPMENT

K. D. CASTLE

May 1986

MSC-21010 Vol. 10, No. 3, P.49
Equipment activated when normal remote starting does not

work Beam from nearby station first carries raw energy and then

subsystemactivating signals to equipment crippled by discharged

storage batteries. Operators start up equipment without



approaching it under hazardous conditions. Potential terrestrial
applications for scheme include starting of robots on such
remotely-controlled hazardous tasks as handling of explosives or
retrieval or deposition of objects in hostile environments.

B86-10214
RADIATION HARDENING OF COMPUTERS
D. K. NICHOLS, L. S. SMITH, J. A. ZOUTENDYK, A. E. GIDDINGS
(Sandia National Laboratories), F. W. HEWLETT (Sandia Nationai
Laboratories), and R. K. TREECE (Sandia National Laboratories)
May 1986
NPO-16767 Vol. 10, No. 3, P. 50
Single-event upsets reduced by use of oversize transistors.
Computers made less susceptible to ionizing radiation by replacing
bipolar integrated circuits with properly designed, complementary
metaloxide-semiconductor (CMOS) circuits. CMOS circuit chips
made highly resistant to single-event upset (SEU), especially when
certain feedback resistors are incorporated. Redesigned chips also
consume less power than original chips.

B86-10215

LASER INERTIAL NAVIGATION SYSTEM

R. J. HRUBY, G. XENAKIS, R. A. CARESTIA (University of Southern

Colorado), W. S. BJORKMAN (Analytical Mechanics Associates,

Inc.), S. F. SCHMIT (Analytical Mechanics Associatss, Inc.), and

L. D. CORLISS (U.S. Army Aeromechanics Laboratory)

May 1986

ARC-11473 Vol. 10, No. 3, P. 53
Acceptable accuracy obtained with short alignment time. Report

describes successful helicopter tests of iaser inertial navigational

equipment. Tests conducted over 3-year period, both in laboratory

and flight. Inertial system used as position/velocity/ attitude

indicator and later also served as part of automatic flight-control

system.

B86-10233
ECONOMIC-ANALYSIS PROGRAM FOR A COMMUNICATION
SYSTEM
R. G. CHAMBERLAIN
May 1986
NPO-16606 Vol. 10, No. 3, P. 74
Prices and profits of alternative designs compared. Objective
of Land Mobile Satellite Service Finance Report (LMSS) program
is to provide means for comparing alternative designs of LMSS
systems. Program is Multiplan worksheet program. Labels used in
worksheet chosen for satellite-based cellular communication
service, but analysis not restricted to such cases. LMSS written
for interactive execution with Multiplan (version 1.2) and
implemented on IBM PC series computer operating under DOS
{(version 2.11).

B86-10317

PILOT-TONE SYSTEM FOR MOBILE COMMUNICATIONS

F. DAVARIAN (Caltech)

Jul. 1986

NPO-16414 Vol. 10, No. 4, P. 46
In  mobile communication system called tone-calibrated

technique, pilot tone provides phase- and amplitude-calibration

reference to enable coherent demodulation of signal at receiver

despite fading. Signal received by or from mobile terminal faded

due to motion of terminal and propagation of signal along multiple

paths. Fading introduces random amplitude modulation and phase

modulation with bandwidth of twice Doppler frequency shift.

Degrading effects of muitipath fading reduced. Tonecalibrated

technique for use with phase-modulated data or telephony systems

using Manchester digital pulse-code modulation.
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B86-10318
REDUCED-BANDWIDTH CODING FOR MOBILE
COMMUNICATION
F. DAVARIAN (Caltech)
Jul. 1986
NPO-16447 Vol. 10, No. 4, P. 48
Fade-resistant mobile systems use power and spectrum
efficiently. Transmission system employs tone-calibrated technique
(TCT). Residual carrier used in technique to reduce fading-induced
effects and coherently demodulate received signal. TCT potentially
efficient in use of power and of frequency spectrum. Coding
technique, intended for residual-carrier transmission system,
alleviates fading and spectrum crowding that hamper mobile
communications.

B86-10319

FRAME-SYNCHRONIZATION-ASSISTING MODULE

C. DESILVEIRA (Caltech)

Jul. 1986

NPO-16564 Vol. 10, No. 4, P. 51
Auxiliary data processor does computations related to

synchronization of frames of telemetry data, relieving main

processor of task. Called frame-synchronization-assisting module

(FSAM), sorts through large amounts of data to determine whether

valid and how configured. Module connected to main processor

of computer through direct-memory-access (interface) module.

Examines data in computer memory to find frame-synchronizing

codes.

B86-10320

MOTOR SERVOLOOP WITH OPTICAL SHAFT ENCODER

S. P. MARASCALCO (Sperry Rand Corp.)

Jul. 1986

ARC-11582 Vol. 10, No. 4, P. 52
Position and rate feedback signals derived from single

transducer. Servoloop generates digital and analog shaft-position

and analog shaft-speed signals from output of incremental optical

encoder. Signals used in feedback control of motor.

B86-10321

DIGITAL PSEUDONOISE GENERATOR

A. KNOEBEL (Caltech)

Jul. 1986

NPO-16627 Vol. 10, No. 4, P. 53
Architecture developed for noise generator based on

pseudorandom number sequence. Concept involves no additions

or multiplications; outputs of set of feedback shift registers

combined, bit-by-bit, in accordance with desired probability

distribution.  Digital, pseudorandom number output fed to

digital-to-analog converter to generate pseudonoise signal suitable

for testing broadband amplifiers.

B86-10322
COMPENSATING FUNCTION FOR ANTENNA POINTING
D. L. MINGORI (University of California, Los Angeles), and J. S.
GIBSON (University of California, Los Angeles)
Jul. 1986
NPO-16616 Vol. 10, No. 4, P. 54
Mean-square errors of antenna surface reduced. Compensating
function helps point deformable antenna without inducing excessive
pointing oscillations or deformations of reflecting surface. When
implemented on computer in real time, function enables calculation
of control signals in response to several sensor inputs: Function
devised so signals control torque actuator of antenna-pointing
mechanism in way to reduce or minimize squares of errors of
antenna surface over long time.
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B86-10323

AIRBORNE INSTRUMENTATION COMPUTER SYSTEM

G. A. BEVER

Jul. 1986 See Also N84-20521/NSP

ARC-11602 Vol. 10, No. 4, P. 56
Modular microcomputer provides real-time data processing and

telemetryinterface functions. Programmable instrumentation system

links pulsecode-modulation (PCM) telemetry to digital systems on

test aircraft. Called AICS for airborne instrumentation computer

system, also analyzes flight-test data during flight. Synthesized

voice output available.

B86-10324

VLSI ARCHITECTURES FOR COMPUTING DFT'S

T. K. TRUONG (Caltech), J. J. CHANG (Caltech), I. S. HSU

(Caltech), I. S. REED (Caltech), and D. Y. PEI (Caltech)

Jul. 1986

NPO-16656 Vol. 10, No. 4, P. 58
Simplifications result from use of residue Fermat number

systems. System of finite arithmetic over residue Fermat number

systems enables calculation of discrete Fourier transform (DFT)

of series of complex numbers with reduced number of

multiplications. Computer architectures based on approach suitable

for design of very-large-scale integrated (VLSI) circuits for

computing DFT's. General approach not limited to DFT's;

Applicable to decoding of error-correcting codes and other

transform calculations. System readily implemented in VLSI.

B86-10335

COMPUTER PROGRAM FOR SPACE-SHUTTLE TESTING

M. D. HYMAN (Abacus Programming Corp.), G. H. FINE (Abacus

Programming Corp.), and G. J. HOLLOMBE (Abacus Programming

Corp.)

Jul. 1986

MSC-20779 Vol. 10, No. 4, P. 70
Demand on Space Shuttle general-purpose computers reduced.

Simulations Testbed and Scenarioc Pre-processor (STB&SPP)

system reduces need for use of GPC’s in hardware and software

development and testing. System consists of computer program,

SPP, and set of utility subroutines, STB, which incorporates

Interface Simulator (ISIM). STB&SPP system written in FORTRAN

V and Assembler.

B86-10420

SWITCHING SYSTEM FOR REDUNDANT POWER SUPPLIES

M. BRADFORD (United Technologies), R. GRANT (United

Technologies), and G. PARKINSON (United Technologies)

Sep. 1986

ARC-11545 Vol. 10, No. 5, P. 46
Load-transfer unit connects airborne computer to standby power

supply in case primary supply fails. Concept adaptable to systems

in which power interruptions cannot be tolerated; for example,

computers with volatile memories, safety equipment, and precise

timers. Load-transfer unit monitors voltages and load current.

Microprocessor controls transistor switches that connect load to

whichever power supply has highest priority and correct voltage.

B86-10421

FADE-FREE MOBILE COMMUNICATION

C. R. STEVENSON (Caltech)

Sep. 1986

NPO-16441 Vol. 10, No. 5, P. 48
Scheme for mobile communication reduces multipath fading

and interference between adjacent channels. Proposed

communication system lends itself to almost completely digital

implementation, eliminating costly and bulky crystal filters. Scheme

suitable for satellite-aided or terrestrial mobile communication,

52

including celiular mobile telephony, at frequencies in
150-t0-900-MHz range.

B86-10422

MONOLITHIC 20-GHZ TRANSMITTING MODULE

T. KASCAK, G. KAELIN (Rockwell International Corp.), and A.

GUPTA (Rockwel! International Corp.)

Sep. 1986 See Aiso N84-13399/NSP

LEW-14285 Vol. 10, No. 5, P. 51
20-GHz monolithic microwave/millimeter-wave integrated circuit

(MMIC) with ampilification and phase-shift (time-delay) capabilities

developed. Use of MMIC module technology promises to make

feasible development of weight- and cost-effective phased-array

antenna systems, identified as major factor in achieving minimum

cost and efficient use of frequency and orbital resources of future

generations of communication satellite systems. Use of MMIC

transmitting modules provides for relatively simple method for

phase-shift control of many separate radio-frequency (RF) signals

required for phased-array antenna systems.

B86-10423

SIMULATOR TESTS CONTROLLER PERFORMANCE

M. F. LEMBECK (Caltech), and R. D. RASMUSSEN (Caltech)

Sep. 1986

NPO-15744 Vol. 10, No. 5, P. 52
Compact servosystem applies simulated dynamic loads,

enabling realistic appraisal of motor and its control system without

inconvenience of attaching real load. System simulates moments

of inertia, rotational vibrations, changing load torques, and other

characteristics of large or complex loads, without loads themselves

and without awkwardness (and inaccuracy) of gravity-compensating

devices used with such loads.

B86-10424
TRANSPONDER SYSTEM FOR HIGH-FREQUENCY RANGING
C. L. LICHTENBERG, P. W. SHORES, and H. S. KOBAYASHI
Sep. 1986
MSC-20912 Vol. 10, No. 5, P. 54
Transponder system uses phase difference between transmitted
and reflected high-frequency radio waves to measure distance to
target. To suppress spurious measurements of reflections from
objects near target at transmitted frequency and its harmonics,
transponder at target generates return signal at half transmitted
frequency. System useful in such applications as surveying, docking
of ships, and short-range navigation.

B86-10425

A PRIORITY PROTOCOL FOR TOKEN-RING NETWORKS

H. T. LIU (Caltech)

Sep. 1986

NPO-16683 Vol. 10, No. 5, P. 54
New priority protocol controls access to token-ring local-area

network (LAN) of digital-communication stations over widely ranging

mix of low- and high-priority traffic. Protocol, called round-robin

priority scheme (RRPS), introduces only small overhead and

therefore degrades system performance only minimally. Key

messages guaranteed access to local-area network during peak

loads.

B86-10426

GLOBAL TIMING WITH LOW- AND HIGH-ORBITING

SATELLITES

S. C. WU (Caltech), and V. J. ONDRASIK (Caltech)

Sep. 1986

NPO-16407 Vol. 10, No. 5, P. 57
Report summarizes method for synchronizing clocks at

intercontinental distances employing satellites of Global Positioning

System (GPS) in high Earth orbit and transit satellite in orbit at



relatively low altitude of about 1,300 km. When fully implemented,
method expected to supply precise time measurements for
world-wide communication and navigation.

B86-10427

ADVANCED TRANSCEIVERS FOR FIREFIGHTERS

B. D. BLOOD (REMIC Corp.), O. P. GANDHI (REMIC Corp.), and

R. E. RADKE (REMIC Corp.)

Sep. 1986

MFS-27040 Vol. 10, No. 5, P. 59
Report presents concept of improved portable radio transceiver

for firefighters. Based in part on study of propagation of radio

waves in such environments as high-rise buildings, ships, and

tunnels. Study takes into account possible health hazard posed

by personal tranceivers and needs and wishes expressed by

firefighters in interviews. Conceptual radio attaches to clothing to

allow hands-free use; voice-actuated with microphone worn at

throat. Speaker placed near wearer's shoulder. Flexible antenna

placed either horizontally across shoulders, vertically at one

shoulder, or on transceiver itself.

B86-10428

DIGITAL CONTROL OF DURABILITY-TESTING BURNER RIGS

D. L. DEADMORE

Sep. 1986 See Also N85-21321/NSP

LEW-14362 Vol. 10, No. 5, P. 60
Report describes hardware and software that implement hybrid

digital control of two Jet A-1 fueled, mach-0.3 burners from startup

to completion of preset number of hot-corrosion/flame-durability

cycle tests of materials at 1,652 degree F (900 degree C). Surface

temperatures controlled more precisely than before.

B86-10429
LOW-CONCENTRATION-RATIO SOLAR-CELL ARRAYS
M. S. BISS (Rockwell International Corp.), and DAVID A. REED,
JR. (Rockwell International Corp.)
Sep. 1986
MFS-28022 Vol. 10, No. 5, P. 61
Paper presents design concept for mass-producible arrays of
solar electric batteries and concentrators tailored to individual
requirements. Arrays intended primarily for space stations needing
about 100 kW of power. However, modular, lightweight, compact,
and relatively low-cost design also fulfill requirements of some
terrestrial applications. Arrays built with currently available
materials. Pultrusions, injection molded parts, and composite materials
used extensively to keep weight low. For added flexibility
in design and construction, silicon and gallium arsenide solar-cell
panels interchangeable.

B86-10454

INTERFACE PROGRAM FOR RELIABILITY PREDICTIONS

S. J. BAVUSO, J. L. PIERCE (Research Triangle Institute), P. L.

PETERSEN (Kentron International, Inc.), and A. ROBERTS

(Tesserract Systems)

Sep. 1986

LAR-13514 Vol. 10, No. 5, P. 92
CARE3MENU generates input file for CARE il program. Used

to predict reliabilities of complex, redundant, fault-tolerant systems,

including digital computers, aircraft, and nuclear and chemical

control systems. CARE Il input file often becomes complicated

and not easily formatted with text editor. Provides easy interactive

method of creating input file by automatically formatting set of

user-supplied inputs for CARE i system. CARE3MENU provides

detailed online help for most of its screen formats.

B86-10485
IMPROVED SPECTROMETER FOR FIELD USE

02 ELECTRONIC SYSTEMS

A. F. H. GOETZ (Caltech)
Nov. 1986
NPO-15732 Vol. 10, No. 6, P. 36
Proposed portable spectrometer for analyzing minerals in field
generates spectral images like camera and process spectral data
for real-time identification of materials. To identify unknown mineral,
user locates significant peaks in displayed spectrum and matches
them to spectrum in portfolio of reference spectra. Alternatively,
user calls up display of prerecorded spectra in same wavelength
region for comparison or allows spectrometer to determine best
match automatically. New instrument makes it unnecessary to
return data to laboratory or equipment trailer for processing.

B86-10486

THREE-FREQUENCY WATER-VAPOR RADIOMETER

M. A. JANSSEN (Caltech), and N. |. YAMANE (Caltech)

Nov. 1986

NPO-16531 Vol. 10, No. 6, P. 37
Measurements increase accuracies of delay predictions.

Three-frequency microwave radiometer measures quantity of water

vapor in atmosphere, part of effort to determine microwave-signal

delays due to water vapor. Delay estimates necessary for accurate

determination of distances in geodesy and related applications as

very-long-baseline interferometry. Water-vapor data directly useful

in weather research.

B86-10487

LASER-PULSE/FIBER-OPTIC LIQUID-LEAK DETECTOR

M. E. PADGETT

Nov. 1986

KSC-11331 Vol. 10, No. 6, P. 38
Several potential leak sites monitored using single sensing fiber.

Fluid systems monitored quickly for leaks in remote, hazardous,

or inaccessible locations by system of compact, lightweight

fiber-optic leak sensors presently undergoing development. Sensors

installed at potential leak sites as joints, couplings, and fittings.

Sensor read by sending laser pulse along fiber, then noting

presence or relative amplitude of return pulse. Leak-monitoring

technique applicable to wide range of fluid systems and minimizes

human exposure to toxic or dangerous fluids.

B86-10488

UNDERSTANDING MICROWAVE RADIOMETERS

J. M. STACEY (Caltech)

Nov. 1986

NPO-16586 Vol. 10, No. 6, P. 41
Report presents principles of microwave receivers for observing

planetary surfaces from space. Report is tutorial and explains

operation of receivers in detail to enable reader to specify and

qualify them for spaceborne operation. Gives many examples to

illustrate practical design procedures.

B87-10005

DESIGNING HIGH-FREQUENCY INDUCTORS

C. W. MCLYMAN (Caltech), and A. P. WAGNER (Caltech)

Jan. 1987

NPO-16553 Vol. 11, No. 1, P. 30
Procedures for ferrite-core and Molypermalloy-core inductors

detailed. Report presents design procedures for two types of

highfrequency inductors: those with iron or ferrite cores and lumped

airgaps and those with Molypermally powder cores and distributed

airgaps.

B87-10006

MEASURING ROOM AREA OR VOLUME ELECTRONICALLY
M. J. KAVAYA (Caltech)

Jan. 1987
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NPO-16629 Vol. 11, No. 1, P. 32

Area- and volume-measuring instrument hand-held or mounted
on tripod. Instrument rapidly measures distances to walls, ceiling,
or floor at many viewing angles and automatically computes area
or volume of room. Results obtained rapidly with minimal effort.

B87-10007

DOUBLE-REFERENCED, PULSED, PHASE-LOCKED LOOP -

DRP2L2

J. S. HEYMAN, and F. D. STONE

Jan. 1987

LAR-13310 Vol. 11, No. 1, P. 34
System allows precise measurement of phase shift between

two toneburst signals initially derived from same periodic source

but delayed by different amounts through either path-length

differences, propagation velocity differences, or both. Used to

measure accurately phase shift encountered by acoustic wave

striking front and back surfaces of sample. Velocity known, resulting

measurement is of sample thickness. Thickness known,

measurement is of sound velocity. Technique applies to many

sources of radiation and not limited to acoustics.

B87-10008

OPTICAL INTERFEROMETRIC PARALLEL DATA PROCESSOR

J. B. BRECKINRIDGE (Caltech)

Jan. 1987

NPO-16382 Vol. 11, No. 1, P. 37
Image data processed faster than in present electronic systems.

Optical  parallel-processing  system  effectively  calculates

two-dimensional Fourier transforms in time required by light to

travel from plane 1 to plane 8. Coherence interferometer at plane

4 splits light into parts that form double image at plane 6 if projection

screen placed there.

B87-10059

PARALLEL ANALOG-TO-DIGITAL IMAGE PROCESSOR

D. C. LOKERSON

Feb. 1987

GSC-12898 Vol. 11, No. 2, P. 28
Proposed integrated-circuit network of many identical units

convert analog outputs of imaging arrays of x-ray or infrared

detectors to digital outputs. Converter located near imaging

detectors, within cryogenic detector package. Because converter

output digital, lends itself well to muitiplexing and to post processing

for comection of gain and offset errors peculiar to each picture

element and its sampling and conversion circuits. Analog-to-digital

image processor is massively parallel system for processing data

from array of photodetectors. System built as compact integrated

circuit located near local plane. Buffer amplifier for each picture

element has different offset.

B87-10060

LOCAL DATA PROCESSING FOR A ROBOT HAND

A. K. BEJCZY (Caltech)

Feb. 1987

NPO-16695 Vol. 11, No. 2, P. 29
Integrated-circuit microcomputers process signals among

sensors, external controls, and end-effector  motor.

Muitiple-microprocessor system within end effector of remote

manipulator accepts data from sensors in end effector,

commumnicates with external control system, and controls

end-effector motor. External system includes central control

computer (which interacts with operator) and display. Local

dataprocessing system in end effector relieves external control

system of some of its computationa! load and minimizes data

communication load with external higher level controller.
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B87-10061

OPTOELECTRONIC DOCKING SYSTEM

S. M. WARD (Energy Optics, Inc.)

Feb. 1987

MSC-21159 Vol. 11, No. 2, P. 30
Sensors and computers control approach and coupling.

Proposed optoelectronic system with no moving parts automatically

controls approach of two spacecraft as they closed from distance

of about 1 km to within few cm. System concept modified for use

on Earth in robotic assembly, to control docking of large ships, or

to guide placement of large structural components. Optoelectronic

docking system automatically controls approach of active vehicle

or mechanism to passive vehicle or object. Maneuvers of

approaching vehicie controlied in response to optoelectronically

sensed relative position of approached vehicle.

B87-10111

RADAR TIME-BASE AND PSEUDONOISE GENERATOR

S. S. BROKL (Caltech)

Mar. 1987

NPO-16361 Vol. 11, No. 3, P. 26
Long pulses effectively compressed by pseudonoise technique.

Computer-controlied, polynomial-driven time-base and pseudonoise

generator enables radar system to achieve range resolution of

about 80 m with radar pulses of 1-s duration. Normally, unmodulated

1-s pulse has relatively coarse range resolution of several thousand

kilometers. Radar system effectively compresses modulated pulse

into one of 100-ns pseudonoise-modulating pulses. intended

primarily for use with interplanetary radar, time-base/pseudonoise

concept proves useful in test instruments or in time-base correction

for video recording.

B87-10112

VLBI SYSTEM FOR SATELLITE NAVIGATION

J. M. ELLIS (Caltech)

Mar. 1987

NPO-16319 Vol. 11, No. 3, P. 28
Report discusses proposed low cost very-long-baseline

interferometric (VLB{) system for use with Tracking and Data Relay

Satellite System (TDRSS) in determining orbits of user satellites.

Theoretical accuracies of orbits to be measured by new system

compared with similar orbital determinations by other

satellite-navigation system, based on anticipated state of VLB! art

in year 1990.

B87-10113

DESIGN CONSIDERATIONS FOR HIGH-SPEED CONTROL
SYSTEMS

S. A. JACKLIN, J. A. LEYLAND, and W. WARMBRODT

Mar. 1987

ARC-11670 Vol. 11, No. 3, P. 29

Existing hardware integrated into versatile, high-speed control
system. Report discusses five global design considerations to
integrate array-processor, multimicroprocessor, and host-computer
system architectures into versatile, high-speed controllers. Such
controllers are capable of control throughputs as high as 36 MHz
for 8-bit bytes and maintain constant interaction with non-real-time
or user environment. Application example, architecture of
high-speed, closed-loop controlier used to control helicopter
vibration actively discussed.

B87-10164

VLSI-CHIP TESTER

LESLIE J. DEUTSCH (Caltech), and ERLEND M. OLSON
(Caltech)

Apr. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757



NPO-16740 Vol. 11, No. 4, P. 24

Compact test set integrated in computer-aided design system.
Test set performs functional tests on very-large-scale integrated
(VLSI) circuits. Makes tests from points within VLS| chip as well
as at input and output pins. Used for quality control and design;
in latter capacity, checks internal logic functions on chip and feed
results directly to computer-aided design system for correction.
Aliso simulates operation of chip design before chip is made. VLSI
Tester contains three power supplies, control logic, and standard
multibus circuit board in aluminum chassis. Chassis fits under
platform of microprobe station. Multibus board links tester to
interactive terminals and to host computer.

B87-10165

REDUCING COLOR/BRIGHTNESS INTERACTION IN COLOR

TELEVISION

ROBERT H. MARCHMAN (Lockheed Corp.)

Apr. 1987 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

KSC-11346 Vol. 11, No. 4, P. 25
Proposed digitally sampled scan-conversion scheme for color

television reduces unwanted interactions between chrominance and

luminance signals. New scheme reduces luminance and

chrominance bandwidth to increase frequency separation between

signais. To avoid proportionally reducing horizontal brightness

resolution and horizontal color resolution, horizontal interlace of

luminance signal and two color-difference signals used.

B87-10166
HIGH-FREQUENCY AC POWER-DISTRIBUTION SYSTEM
IRVING G. HANSEN (Lewis Research Center), and JAMES
MILDICE (General Dynamics)
Apr. 1987  Additional information available through: NTIS,
Springfield, VA 22161 (TEl: 703-487-4650) (NB6-24747/NSP)
LEW-14465 Vol. 11, No. 4, P. 26
Loads managed automatically under cycle-by-cycle control.
440-V rms, 20-kHz ac power system developed. System flexible,
versatile, and ‘transparent' to user equipment, while maintaining
high efficiency and low weight. Electrical source, from dc to
2,200-Hz ac converted to 440-V rms, 20-kHz, single-phase ac.
Power distributed through low-inductance cables. Output power
either dc or variable ac. Energy transferred per cycle reduced by
factor of 50. Number of parts reduced by factor of about 5 and
power loss reduced by two-thirds. Factors result in increased
reliability and reduced costs. Used in any power-distribution system
requiring high efficiency, high reliability, low weight, and flexibility
to handle variety of sources and loads.

B87-10167
BASEBAND PROCESSOR FOR COMMUNICATION
SATELLITES
RUSSELL J. JIRBERG (Lewis Research Center), and PATRICK
C. ARMSTRONG (Motorola Government Electronics Group)
Apr. 1987  Additional information available through: NTIS,
Springfield, VA 22161 (TEL: 703-487-4650) (N84-38251/NSP)
LEW-14239 Vol. 11, No. 4, P. 27
Baseband processing (BBP) system for advanced satellite
communications successfully demonstrated. Provides increased
data capacity through frequency-reusing multibeam antenna
systems, using time-division multiple access (TDMA) and onboard
satellite switching. Large numbers of thin-route trunking stations
and user-based Earth terminals handled efficiently by sateliite
baseband switching. With BBP system, satellite routes data
messages individually among locations anywhere in continental
United States. Processes, controls, and routes message traffic
among users. Time-division multiple access and baseband
switching used.
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B87-10186
PROGRAM FOR SPACE SHUTTLE PAYLOAD CABLING
ROGER D. SCHULTZ (Abacus Programming Corp.), and C.
ROGERS SAXON (Abacus Programming Corp.)
Apr. 1987 Additional information available through: NASA STI
Facility, Technology Utiiization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
MSC-21121 Vol. 11, No. 4, P. 48
EXCABL is expert-system computer program developed to route
electrical cables in Space Shuttle Orbiter payload bay for each
mission. Automates cable-routing process and provides data for
cable-installation documents. Automation increased speed and
accuracy of payload-integration process, and expert system codifies
knowledge cabling experts have acquired. Written in ART.

B87-10187

SIMULATION OF AFC FOR A DMSK RECEIVER

FARAMAZ DAVARIAN (Caltech)

Apr. 1987 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16800 Vol. 11, No. 4, P. 48
Low bit rates suitable for low-cost satellite communications.

LOOP computer program written to simulate automatic frequency

control (AFC) subsystem of differential minimum-shift keying

(DMSK) receiver with bit rate of 2,400 baud. AFC simulated by

LOOP is first-order loop configuration  with first-order

resistance-and-capacitance filter. Written in MS SuperSoft

FORTRAN 77.

B87-10216
EMERGENCY-RADIO MODULATION WOULD IDENTIFY TYPE
OF VEHICLE
PAUL WREN
May 1987 No additional information available: For specific technical
questions contact TU Officer at Center of origin.
GSC-12845 Vol. 11, No. 5, P. 26
New emergency beacon similar to conventional one, except
modulation interrupted periodically while unmodulated carrier is
transmitted. Modulation scheme for emergency radio beacons aids
searchers by indicating kind of vehicle in distress. Transmitted
signal similar to present standard signal of emergency locator
transmitters (ELT’s) and emergency position-indicating radio
beacons (EPIRB’s) but also includes periods of unmodulated
carrier.

B87-10217
INTERFACE FOR A MULTIPLE-USER COMPUTER SYSTEM
PAUL A. HEADLEY (Caltech)
May 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-16556 Vol. 11, No. 5, P. 27
Diverse hardware and software connected with minimal
inconvenience to users. Central controller for large muttiple-user
computer network makes various computer services compatible
regardless of diversity of hardware and software. Users readily
gain access to host computer and other terminais and services.
Need be familiar only with language and procedures of their own
terminals, even when communicating with normally incompatible
services or users.

B87-10218

CONTROLLING MULTIPLE REGISTERS ON A COMPUTER
BUS

STANLEY S. BROKL (Caltech)

May 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
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MD. 21240-0757
NPO-16880 Vol. 11, No. 5, P. 28
Number of addressable registers increased. Monitoring and
controlling interface circuit expands capabilities of DR11-C (or
equivalent) input/output port for computer that communicates with
peripheral equipment via UNIBUS (or equivalent) data bus. Using
only three address locations on bus, unit enables any number of
external registers to be addressed, read, or written.

B87-10231
ANALYZING FEEDBACK CONTROL SYSTEMS
FRANK H. BAUER, and JOHN P. DOWNING (Old Dominion
Systems, Inc.)
May 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
GSC-12998 Vol. 11, No. 5, P. 42
Interactive controls analysis (INCA) program developed to
provide user-friendly environment for design and analysis of linear
control systems, primarity feedback control. Designed for use with
both small- and large-order systems. Using interactive-graphics
capability, INCA user quickly plots root locus, frequency response,
or time response of either continuous-time system or sampled-data
system. Configuration and parameters easily changed, allowing
user to design compensation networks and perform sensitivity
analyses in very convenient manner. Written in Pascal and
FORTRAN.

B87-10266
GAIN-COMPENSATING CIRCUIT FOR NDE AND
ULTRASONICS
PETER W. KUSHNICK (PRC Kentron, Inc.)
Jun. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
LAR-13543 Vol. 11, No. 6, P. 28
High-frequency gain-compensating circuit designed for general
use in nondestructive evaluation and ultrasonic measurements.
Controls gain of ultrasonic receiver as function of time to aid in
measuring attenuation of samples with high losses; for example,
human skin and graphite/epoxy composites. Features high
signal-to-noise ratio, large signal bandwidth and large dynamic
range. Control bandwidth of 5 MHz ensures accuracy of control
signal. Currently being used for retrieval of more information from
ultrasonic signals sent through composite materials that have high
losses, and to measure skin-burn depth in humans.

B87-10267
TRELLIS-CODED MODULATION FOR FADING CHANNELS
MARVIN K. SIMON (Caltech), and DARIUSH DIVSALAR (Caltech)
Jun. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-16904 vol. 11, No. 6, P. 29
in proposed communication system, digital signals transmitted
efficiently over fading channel by combination of trellis coding
and multiple-phase-shift keying with addition of asymmetry to signal
set. Coding and modulation schemes not designed separately as
in previous systems but integrated to yield bandwidth-efficient
modulation and forward-error-correction coding. Helps to satisty
need for reliable high-quality transmission of voice and data
between land-mobile units via satellites, where limitations of power
and bandwidth imposed simuitaneously. Also applicable to
ionospheric communications between fixed or mobile units.

B87-10268
VISUAL SPEECH-TRAINING AID FOR THE DEAF
ROBERT J. MILLER
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Jun. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
ARC-11526 Vol. 11, No. 6, P. 30
Teaching deaf 1o speak aided by electronic system provides
striking colored, pictorial representation of sound; energy at
different frequencies as function of time. Other modalities, such
as nasality, intra-oral pressure, and lip-muscie contraction,
pictorialized simultaneously. Use ot standard components, including
personal microcomputer, helps reduce cost below prior
voice-training systems. Speech-training system, microphone output
separated by filters into narrow frequency bands, changed into
digital signals, formatted by computer, and displayed on television
screen. Output from other sensors displayed simultaneously or
screen split to allow sound produced by student to be compared
with that of teacher.

B87-10269

NONCONTACTING THERMOMETER

LYNN M. WYETT (Rockwell International Corp.)

Jun. 1987 No additional information available: For specific technical

questions contact TU Officer at center of origin

MFS-29277 Vol. 11, No. 6, P. 31
Proposed laser/ultrasonic thermometer measures bulk and

surface temperatures of part without physical contact. No sensors

or wire connections needed on part, moving or stationary. Problems

of bonding sensors, of mutal diffusion of materials between sensor

and part, and of disturbances of fluid and heat fiows by sensor

avoided. Single thermometer used to measure many parts remotely.

B87-10316

DATA BUS ADAPTS TO CHANGING TRAFFIC LEVEL

EUGENE LEW (Sperry Aerospace and Marine), JOHN DERUITER

(Sperry Aerospace and Marine), and MIKE VARGA (Sperry

Aerospace and Marine)

Jul. 1987 Additiona! information available through: NASA STI

Facility, Technology Utilization Otfice, P.O. Box 8757, Baltimore,

MD. 21240-0757

GSC-12967 Vol. 11, No. 7, P. 36
Access becomes timed when collisions threaten. Two-mode

scheme used to grant terminals access to data bus. Causes bus

to alternate between random accessibility and controlled

accessibility to optimize performance and adapt to changing

data-traffic conditions. Bus is part of 100-Mb/s optical-fiber packet

data system.

B87-10317

ROBOT-ARM DYNAMIC CONTROL BY COMPUTER

ANTAL K. BEJCZY (Jet Propulsion Lab., California Inst. of Tech.,

Pasadena.), TZYH J. TARN (Washington University), and YILONG

J. CHEN (General Motors Corp.)

Jul. 1987 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16742 Vol. 11, No. 7, P. 38
Feedforward and feedback schemes linearize responses to

control inputs. Method for control of robot arm based on computed

nonlinear feedback and state tranformations to linearize system

and decouple robot end-effector motions along each of cartesian

axes augmented with optimal scheme for correction of errors in

workspace. Major new feature of control method is: optimal

error-correction loop directly operates on task level and not on

joint-servocontrol level.

B87-10318

PORTABLE-BEACON LANDING SYSTEM FOR HELICOPTERS
THOMAS J. DAVIS, GEORGE R. CLARY, JOHN P. CHISHOWM
(Sierra Nevada Corp.), and STANLEY L. MACDONALD (Sierra



Nevada Corp.)
Jul. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
ARC-11674 Vol. 11, No. 7, P. 39
Prototype beacon landing system (BLS) allows helicopters to
make precise landings in all weather. BLS easily added to existing
helicopter avionic equipment and readily deployed at remote sites.
Small and light, system employs X-band radar and digital
processing. Variety of beams pulsed sequentially by ground station
after initial interrogation by weather radar of approaching helicopter.
Airborne microprocessor processes pulses to determine glide slope,
course deviation, and range.

B87-10384

REDUNDANT CONTROL FOR AIR-CIRCULATION VALVES

R. JOHNSON, JR. (United Technologies Corp.), B. TRUSTEE

(United Technologies Corp), and W. FISCHER (United

Technologies Corp.)

Sep. 1987 No additional information available: For specific

technical questions contact TU Officer at Center of origin.

ARC-11531 Vol. 11, No. 8, P. 34
Four computers that control airflow to ‘X-wing' helicopter rotor

arranged in redundant configuration. Ensures circulation control of

rotor continues to function even if two of computers fail. Rotor

uses 48 valve actuators regulating distribution and quantity of air

flowing from leading and trailing edges.

B87-10385

PORTABLE SPEECH SYNTHESIZER

GILBERT H. LEIBFRITZ, and HOWARD K. LARSON

Sep. 1987 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

ARC-11595 Vol. 11, No. 8, P. 34
Compact speech synthesizer useful traveling companion to

speech-handicapped. User simply enters statement on board, and

synthesizer converts statement into spoken words. Battery-powered

and housed in briefcase, easily carried on trips. Unit used on

telephones and face-to-face communication. Synthesizer consists

of micro-computer with memory-expansion module speech-

synthesizer circuit, batteries, recharger, dc-to-dc converter,

and telephone amplifier. Components, commercially available, fit

neatly in 17-by 13-by 5-in. briefcase. Weighs about 20 Ib (9 kg)

and operates and recharges from ac receptable.

B87-10386

IMAGING RADAR POLARIMETER

HOWARD A. ZEBKER (Caltech), DANIEL N. HELD (Caltech), and

WALTER E. BROWN (Caltech)

Sep. 1987 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16875 Vol. 11, No. 8, P. 36
Radar measures full polarization tensor of each element in

scene in one sweep. New system comprises dual-polarized

antenna, single transmitter, and four-channel receiver and digital

recorder installed in aircraft, plus digital processor on ground.

Produces radar-backscatter images corresponding to 10- by 10-km

regions on ground. Signals recorded from orthogonal linearly

polarized antennas combined in computer after flight to synthesize

any desired combination of transmitted and received polarizations.

Data recorded on single flight processed to provide multipie images.

B87-10404

A COMPUTER SYSTEM FOR MISSION MANAGERS

ROBERT TOLCHIN (Abacus Programming Corp.), SATHY ACHAR
{Abacus Programming Corp.), TINA YANG (Abacus Programming
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Corp.), and TOM LEE (Abacus Programming Corp.)
Sep. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
MSC-21092 Vol. 11, No. 8, P. 54
Mission Managers’ Workstation (MMW) is personal-
computer-based system providing data management and
reporting functions to assist Space Shuttle mission managers.
Allows to relate events and stored data in timely and organized
fashion. Using MMW, standard reports formatted, generated, edited,
and electronically communicated with minimum clerical help.
Written in PASCAL, BASIC, and assembler.

B87-10405
CONTROL-SYSTEM DESIGN PROGRAM
HAROLD P. FRISCH
Sep. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
GSC-13067 Vol. 11, No. 8, P. 54
Control-theory design package, Optimal Regulator Algorithms
for Control of Linear Systems (ORACLS), developed to aid in
design of controllers and optimal filters for systems modeled by
linear, time-invariant differential and difference equations. Optimal
linear quadratic regutator theory, Linear-Quadratic-Gaussian (LQG)
problem, most widely accepted method of determining optimal
control policy. Provides for solution to time-in-variant continuous
or discrete LQG problems. Attractive to control-system designer
providing rigorous tool for dealing with multi-input and multi-output
dynamic systems in continuous and discrete form. CDO version
written in FORTRAN IV. VAX version written in FORTRAN 77.

B87-10449
INTERFACE CIRCUIT FOR LASER DOPPLER VELOCIMETERS
DEAN R. HARRISON, and JAMES L. BROWN
Oct. 1987 Additional information availabie through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
ARC-11536 Vol. 11, No. 9, P. 42
New circuit displays more information to user and provides
higher data-collection rates. Interface circuit facilitates coupling of
laser-Doppler-velocimeter outputs to computer for analysis. Enables
user to select variety of intermediate data-processing options,
including clock frequency, coincidence channel combinations,
coincidence times, dead times, digital or analog output, and
channels to be analyzed.

B87-10450
ULTRASONIC RANGING SYSTEM WITH INCREASED
RESOLUTION
WILLIAM E. MEYER (Rockwell International Corp.), and WILLIAM
G. JOHNSON (Rockwell International Corp.)
Oct. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
MSC-21090 Vol. 11, No. 9, P. 44
Master-osciliator frequency increased. Uitrasonic range-
measuring system with 0.1-in. resolution provides continuous
digital display of four distance readings, each updated four times
per second. Four rangefinder modules in system are modified
versions of rangefinder used for automatic focusing in commercial
series of cameras. Ultrasonic pulses emitted by system innocuous
to both people and equipment. Provides economical solutions to
such distance-measurement problems as posed by boats
approaching docks, truck backing toward loading platform,
runway-clearance readout for tail of airplane with high angle attack,
or burglar alarm,
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B87-10451

BINARY-SYMMETRY DETECTION

HIRAM LOPEZ

Oct. 1987 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baitimore,

MD. 21240-0757

GSC-12985 Vol. 11, No. 9, P. 46
Transmission errors for zeros and ones tabulated separately.

Binary-symmetry detector employs psuedo-random data pattern

used as test message coming through channel. Message then

modulo-2 added to locally generated and synchronized version of

test data pattern in same manner found in manufactured test sets

of today. Binary symmetrical channel shows nearly 50-percent ones

to 50-percent zeroes correspondence. Degree of asymmetry

represents imbalances due to either modulation, transmission, or

demodulation processes of system when perturbed by noise.

B87-10452

OPTICAL DESIGN AND SIGNAL PROCESSING FOR EDGE

DETECTION

FRIEDRICH O. HUCK, and KATHRYN STACY (Computer Sciences

Corp.)

Oct. 1987 Additional information available through: NASA ST

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

LAR-13416 Vol. 11, No. 9, P. 47
Properly combining optical design with 3-by-3 element mask

reduces number of required computations by factor of as much

as 100. Spatial and spatial-frequency responses obtained in system

of combination of optical design and signal-processing algorithm.

Closely approximate difference-of-Gaussian-function response.

B87-10453
CENTRAL PROCESSOR ACTS AS HIGH-SPEED DMA
CONTROLLER
MATTHEW S. BLAHA (The Charles Stark Draper Laboratory, Inc.)
Oct. 1987 Additional information available through: NASA STi
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
LAR-13497 Vol. 11, No. 9, P. 47
Computer-system architecture enables system host central
processor (CP) to make high-speed, direct-memory-access (DMA)
data transfers without cost and complexity of adding dedicated
DMA controller. New system, CCP used as DMA controlier,
obviating need for dedicated DMA controller; yet maximum transfer
rates equivalent to those obtained with dedicated DMA controller.
Useful wherever dedicated DMA controller desired because of
required data-transfer rates.

B87-10454

PREDICTING FALSE LOCK IN PHASE-LOCKED LOOPS

BILL REED, and JOHN L. STENSBY {University of Alabama)

Oct. 1987 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MFS-27110 Vol. 11, No. 9, P. 48
Theoretical paper discusses advances in mathematical analysis

of phase-iocked loops. Presents new results in prediction of false

locking. Interest to users of phase-lock circuits and to researchers

seeking ways to detect or avoid false lock. Equations solved

numerically by Newton-Raphson technique, with Jacobian

computed by finite-difference scheme. Aigorithm produces results

limited only by precision of computer on which executed.

B87-10518

OPTOELECTRONIC PROXIMITY SENSOR FINDS EDGES
ANTAL K. BEJCZY (Caltech)

Nov. 1987 Additional information available through: NASA STl
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Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-16697 Vol. 11, No. 10, P. 40
Seams tracked for automatic control of weiding. Optoelectronic
system based on relatively simple array of optical proximity sensors
locates edge of plate. Used to control automatic production
machinery. System follows curved seams as well as straight ones,
and neither special control programming nor precise initial
positioning workpiece necessary for accurate tracking of seam.

B87-10519
DISTRESS TRANSMITTER AND RECEIVER
PAUL E. WREN
Nov. 1987 Additional information available through: NASA STI
Facility, Technology Utitization Office, P.O. Box B757, Baltimore,
MD. 21240-0757
GSC-12821 Vol. 11, No. 10, P. 42
Identifying distress signals sent and received automatically.
Radio transmitter and receiver designed to be used together for
location and identification of persons, aircraft, or ships in distress.
Modulation of transmitted signal characterized by unique
combination of frequencies, repetition rates, and duty cycles, so
type or identity of vehicle or person in distress ascertained from
signal. Receiver operates manually and monitored aurally in
conventional manner: also includes automatic tuning and monitoring
teatures to assist operator in measuring modulation characteristics
and in detecting weak signals. Transmitter generates signal
characterized by timed sequence of modulating pulses. Receiver
automatically locks onto signa! and identifies it according to
modulation characteristics.

B87-10520

SOLAR-POWERED SENSOR MODULE

J. MICHAEL JOHNSON (Hughes Aircraft Co.)

Nov. 1987 Additional information available through: NTIS,

Springfield, VA 22161 (Tel: 703-487-4650) (N87-11343/NSP)

LLAR-13454 Vol. 11, No. 10, P. 44
Hybrid sensor module with no external electrical

interconnections includes optical data link. Measures such

parameters as temperature, acceleration, and strain. Module

transmits measurement data to central unit and receives control

signals via light beams.

B87-10521

DIGITAL CONTROL FOR REMOTE MANIPULATORS

ANTAL K. BEJCZY (Caltech), and RONALD S. DOTSON

(Caltech)

Nov. 1987 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16879 Vol. 11, No. 10, P. 45
Multiple microprocessors enable large separations between

controliers and manipulators. Controller for remote manipulator

requires no direct mechanical connection between slave arm and

master arm moved by human operator. Employs two-way digital

data transmission rather than mechanical linkage between master

and slave. Manipulator a considerable distance from operator.

Software for controller distributed between master and slave

locations. Organized into modules. Hardware and software for

system demonstrated in laboratory modei.

B87-10522

INTERFACE FOR COLOR-VIDEO MONITOR

ERIC RODRIGUEZ

Nov. 1987 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757

GSC-13076 Vol. 11, No. 10, P. 46



Commercially produced color-video monitor modified by addition
of interface circuit to accommodate wider-than-usual range of
scanning rates and resolutions. Interface circuit measures
frequencies of horizontal- and vertical-synchronizing pulses. When
frequencies fall within combination of preset ranges, interface
generates associated preset combination of eight picture-adjusting
signals. Video monitor ‘trained" by computer that helps to control
calibration procedure and inserts values in calibration tables.

B87-10523

SELF-IDENTIFYING EMERGENCY RADIO BEACONS

MORTON L. FRIEDMAN

Nov. 1987 Additional information availabie through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

GSC-13089 Vol. 11, No. 10, P, 47
Rescue teams aided by knowledge of vehicle in distress. Similar

to conventional emergency transmitters except contains additional

timing and modulating circuits. Additions to standard emergency

transmitter enable transmitter to send rescuers identifying signal

in addition to conventional distress signal created by sweep

generator. Data generator contains identifying code.

B87-10524
CAVITY-MODULATION AUTOTUNER FOR HYDROGEN MASER
G. J. DICK (Caltech), and T. K. TUCKER (Caltech)
Nov. 1987 Additional information available through: NASA ST!
Facility, Technology Utilization Office, P.O. Box 8757, Baitimore,
MD. 21240-0757
NPO-16906 Vol. 11, No. 10, P. 48
Cavity-modulation tuning system maintains resonance of
hydrogen-maser cavity automatically, stabilizing maser frequency,
without introducing undesirabie frequency modulation. System
tunes maser cavity rapidly by modulating one of physical
characteristics  of  cavity affecting  resonant frequency.
Frequency-controiiing components of tuning system placed at
maser cavity, within maser vacuum. Thermal environment well
controlled, and device insensitive to driving signal. Features
contribute to stability of maser frequency.

B87-10525

PORTABLE TEST AND MONITORING SYSTEM FOR

WIND-TUNNEL MODELS

CHARLES A. POUPARD

Nov. 1987 No additional information available: For specific

technical questions contact TU Officer at Center of origin.

LAR-13405 Vol. 11, No. 10, P. 49
Portable system developed to test and monitor instrumentation

used in wind-tunnel models. Self-contained and moves easily to

model, either before or after model installed in wind tunnel. System

is 44 1/2 in. high, 22 in. wide, and 17 in. deep and weighs 100

Ib. Primary benefits realized with portable test and monitoring

system associated with saving of time.

B88-10015

ELECTRONIC NEURAL NETWORKS

JOHN LAMBE (Caltech), ALEXANDER MOOPEN (Caltech), and

ANILKUMAR THAKOOCR, P. (Caltech)

Jan. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16680 Vol. 12, No. 1, P. 42
Memory based on neural network models content-addressable

and fault-tolerant. System includes electronic equivalent of synaptic

network; particular, matrix of programmable binary switching

elements over which data distributed. Switches programmed in

parallel by outputs of serial-input/parallel-output shift registers.

Input and output terminals of bank of high-gain nonlinear amplifiers
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connected in nonlinear-feedback configuration by switches and by
memory-prompting shift registers.

B88-10016

UNIFIED ROBOT-CONTROL SYSTEM

ZOLTAN F. SZAKALY (Caltech)

Jan. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17134 Vol. 12, No. 1, P. 44
Robot-joint motors integrated with control computer or

computers. Robot controller uses only 1 microprocessor to control

as many as 16 joint-actuating motors. Control system uses

high-speed bus to communicate with joint-interface circuits,

addressing scheme to write commands to several motors

simultaneously, and efficient assembly-language servo code.

Features enable control of 16 joints at 1-kHz servo rate. Suitable

for control of motors in numerically-controtled manufacturing

systems. Use of single joint-control processor results in few

components, lower cost, and simpler architecture.

B88-10017
THE MARK i HYPERCUBE-ENSEMBLE COMPUTERS
JOHN C. PETERSON (Caltech), JESUS O. TUAZON (Caltech),
DON LIEBERMAN (Caltech), and MOSHE PNIEL (Caltech)
Jan. 1988 Additional information available through: NASA ST!
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-16772 Vol. 12, No. 1, P. 46
Mark 1ll Hypercube concept applied in development of series
of increasingly powerful computers. Processor of each node of
Mark IIl Hypercube ensemble is specialized computer containing
three subprocessors and shared main memory. Solves probiem
quickly by simultaneously processing part of problem at each such
node and passing combined results to host computer. Disciplines
benefitting from speed and memory capacity include astrophysics,
geophysics, chemistry, weather, high-energy physics, applied
mechanics, image processing, oil exploration, aircraft design, and
microcircuit design.

B88-10018

DUAL PILOT-TONE CALIBRATION TECHNIQUE

MARVIN K. SIMON (Caitech)

Jan. 1988 Additional information available through: NASA ST)

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16930 Vol. 12, No. 1, P. 47
Signal-to-noise ratio increased. Proposed phase-shift-keying

scheme for radio transmission of digital signals include two pilot

tones, one near each of frequency band. Carrier frequency

synthesized from two pilot-tone frequencies in dual-pilot-calibrated

receiver. Effective composite carrier signal derived from pilot tones

used to demodulate coherently data portion of received signal.

B88-10019

PUBLIC-FACILITIES LOCATOR FOR THE BLIND

KEVIN D. MOORE (Lockheed Engineering and Management

Services Co., Inc.)

Jan. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MSC-21197 Vol. 12, No. 1, P. 49
Proposed optoelectronic system guides blind people to

important locations in public buildings, With system, sightless

person easily determines directions and distances of restrooms,

water fountains, stairways, emergency exits, and elevators. Circuitry

uncomplicated and inexpensive, in both transmitter and receiver.
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Readily-available  light-emitting  diodes, photodiodes, and
integrated-circuit chips used to build locator aid for the blind.

B88-10020

AUTOMATICALLY 'NSPECTING THIN CERAMICS FOR

PINHOLES

JAMES R. HONAKER (Rockwell International Corp.)

Jan. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MSC-21091 Vol. 12, No. 1, P. 48
Proposed apparatus for inspecting prefired ceramic materials

detects minute flaws that might escape ordinary visual inspections.

Method detects flaws and marks locations. Intended for such thin

ceramic parts as insulation in capacitors and some radio-frequency

filters.

B88-10021
MILLIMETER-WAVE RADIOMETER IMAGER
W. J. WILSON (Caltech), R. J. HOWARD (Caltech), A. C. IBBOTT
(Caltech), G. S. PARKS (Caltech), and W. B. RICKETTS (Caltech)
Jan. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17051 Vol. 12, No. 1, P. 50
A 3-mm radiometer system with mechanically scanned antenna
built for use on small aircraft or helicopter to produce near-real-time
moderate-resolution images of ground. Main advantage of passive
imaging sensor able to provide information through clouds, smoke,
and dust when visual and infrared (IR) systems unusable. Used
also for variety of remote-sensing applications such as
measurements of surface moisture, snow cover, vegetation type
and extent, mineral type and extent, surface temperature, and
thermal inertia. Possible to map fires and volcanic lava flows
through obscuring clouds and smoke.

B88-10022

POSITION AND FORCE CONTROL FOR MULTIPLE-ARM

ROBOTS

SAMAD A. HAYATI (Caltech)

Jan. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16811 Vol. 12, No. 1, P. 54
Number of arms increased without introducing undue complexity.

Strategy and computer architecture developed for simultaneous

control of positions of number of robot arms manipulating same

object and of forces and torques that arms exert on object. Scheme

enables coordinated manipulation of object, causing it to move

along assigned trajectory and be subjected to assigned internal

forces and torques.

B88-10023

LIGHTWEIGHT VIDEO-CAMERA HEAD

DAVID R. PROCTOR (Technology, inc.)

Jan. 1988 No additional information available: For specific technical

questions contact TU Officer at Center of origin.

MSC-21246 Vol. 12, No. 1, P. 55
Compact, lightweight video camera head constructed by

remounting lens and charge-coupled-device image detector from

small commercial video camera in separate assembly. Useful in

robotics, artificial vision, and vision guidance systems. Designed

to be mounted on visor of helmet to monitor motions of eyes in

experiments on vestibulo-ocular reflexes.

B88-10024
TELEVISION-AND-LASER RANGE-MEASURING SYSTEM
J. KEVIN RUSSELL (Lockheed Engineering and Management
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Services Co., Inc.)
Jan. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
MSC-20867 Vol. 12, No. 1, P. 56
Triangulation system measures angle between two lines of sight
to point on object, determining distance to object. Amenable to
automation. Includes automatically aimed rotatable mirrors and
laser beam to define one of lines of sight. Adjusts automatically
to bring two lines of sight into convergence at common point on
object.

B88-10025

MINIMUM-TIME CONTROL FOR ROBOTIC MANIPULATORS

JOHN T. WEN (Caltech)

Jan. 1988 Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17070 Vol. 12, No. 1, P. 57
Current theories examined critically. Report surveys state of

art in theory of minimum-time control of robotic manipulators.

Discusses some of the promising developments, pointing out,

however, optimal-control problem in full generality remains

unsolved. Compares various solution methods, indicating merits

and flaws.

B88-10079
ADAPTIVE BANDWIDTH COMPRESSION FOR MOVING
IMAGES
OLIN L. GRAHAM
Feb. 1988 No additional information available: For specific
technical questions contact TU Officer at Center of origin.
MSC-20821 Vol. 12, No. 2, P. 24
Data compressed in images with fast motion and expanded
when motion slows. Proposed data-compression scheme adapts
transmission rate for moving image to speed of motion of image.
Laser rangefinder measures speed of target. Adaptive sampler
determines required resolution of target image on basis of
measured speed and provides decommutator at control station
with more or fewer partial image fields per unit time. When monitor
displays maximum number of fields simultaneously, resolution is
highest.

B88-10080

STEREOSCOPIC OPTICAL SIGNAL PROCESSOR

GLENN D. GRAIG

Feb. 1988 Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MFS-25752 Vol. 12, No. 2, P. 26
Optical signal processor produces two-dimensional cross

correlation of images from steroscopic video camera in real time.

Cross correlation used to identify object, determines distance, or

measures movement. Left and right cameras modulate beams from

light source for correlation in video detector. Switch in position 1

produces information about range of object viewed by cameras.

Position 2 gives information about movement. Position 3 helps to

identify object. ‘

B88-10081

A WORK STATION FOR CONTROL OF CHANGING SYSTEMS

DANIEL J. MANDL

Feb. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

GSC-13106 Vol. 12, No. 2, P. 28
Touch screen and microcomputer enable fiexible control of

complicated systems. Computer work station equipped to produce



graphical displays used as command panel and status indicator
for command-and-control system. Operator uses images of control
buttons displayed on touch screen to send prestored commands.
Use of prestored library of commands reduces incidence of errors.
If necessary, operator uses conventional keyboard to enter
commands in real time to handle unforeseeable situations.

B88-10082
COMPUTER INTERFACE FOR A SPECTROREFLECTOMETER
WILLIAM A. HURD (Radiometrics, Inc.), and GLENN B. SHELTON
(Radiometrics, Inc.)
Feb. 1988 Additional information available through: NASA STi
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
MFS-26021 Vol. 12, No. 2, P. 28
FORTRAN program controls stepping motors and
signal-processing electronics via S-100 computer bus. Group of
spectroreflectometers modified to provide computer-controlled
operation and data collection. Analog and digital signal-processing
circuits enable use of computerized automatic data collection and
analysis. Previously, spectroreflectometer data recorded on strip
charts.

B88-10083

ROBOT GRIPPER WITH SIGNAL PROCESSING

RICHARD R. KILLION (Caltech)

Feb. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16977 Vol. 12, No. 2, P. 30
Single-chip computer and sensor-circuit chips preprocess

sensor data. Self-contained circuitry combines sensor signals for

serial digital transmission. Gripping surfaces crossed with grooves

for grasping differently shaped objects. Gripper cavities house

sensors and preprocessing circuitry. Sensors and preprocessing

circuitry in robot gripper reduce amount of data being transmitted

between robot controller and gripper. Placement in gripper reduces

signal delays and vulnerability to electromagnetic interference.

B88-10084

TRENDS IN SATELLITE COMMUNICATION

WILLIAM A. POLEY, GRADY H. STEVENS, STEVEN M.

STEVENSON, JACK LEKAN, CLIFFORD H. ARTH, JAMES E.

HOLLANSWORTH, and EDWARD F. MILLER

Feb. 1988 Additional information available through: NTiS,

Springfield, VA 22161 (Tel: 703-487-4650) (N87-13600/NSP)

LEW-14548 Vol. 12, No. 2, P. 32
Report assesses trends in satellite communication from present

to year 2010. Examines restrictions imposed by limited spectrum

resource and technology needs created by trends. Personal

communications, orbiting switchboards, and videophones foreseen.

B88-10085

STUDIES OF SINGLE-EVENT-UPSET MODELS

J. A. ZOUTENDYK (Caltech), L. S. SMITH (Caltech), and G. A.

SOLI (Catltech)

Feb. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16735 Vol. 12, No. 2, P. 33
Report presents latest in series of investigations of ‘soft' bit

errors known as single-event upsets (SEU). In this investigation,

SEU  response of low-power, Schottky-diode-clamped,

transistor/transistor-logic (TTL) static random-access memory

(RAM) observed during irradiation by Br and O ions in ranges of

100 to 240 and 20 to 100 MeV, respectively. Experimental data

complete verification of computer model used to simulate SEU in

this circuit.
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B88-10086 .

ADAPTIVE CONTROL FOR FLEXIBLE STRUCTURES

DAVID S. BAYARD (Caltech), CHE-HANG CHARLES IH (Caltech),

and SHYH JONG WANG (Caltech)

Feb. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17115 Vol. 12, No. 2, P. 34
Paper discusses ways 1o cope with measurement noise in

adaptive control system for large, flexible structure in outer space.

System generates control signals for torque and thrust actuators

to turn all or parts of structure to desired orientations while

suppressing torsional and other vibrations. Main result of paper is

general theory for introduction of filters to suppress measurement

noise while preserving stability.

B88-10113

BIBLIOGRAPHY ON MULTIPROCESSORS AND DISTRIBUTED

PROCESSING

EUGENE N. MIYA

Feb. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

ARC-11568 Vol. 12, No. 2, P, 62
Multiprocessor and Distributed Processing Bibliography package

consists of large machine-readable bibliographic data base, which

in addition to usual keyword searches, used for producing citations,

indexes, and cross-references. Data base contains UNIX(R) ‘refer*

-formatted ASCII data and implemented on any computer running

under UNIX(R) operating system. Easily convertible to other

operating systems. Requires approximately one megabyte of

secondary storage. Bibliography compiled in 1985,

B88-10160
HANDLING FLIGHT-RESEARCH DATA IN REAL TIME
ARCHIE L. MOORE
Mar. 1988 Additional information available through: NTIS,
Springfield, VA 22161 (Tel:703-487-4650) (N86-19330)
ARC-11746 Vol. 12, No. 3, P. 26
Researchers at widely separated locations abile to participate
in tests and analyze data immediately. Basic data-handling needs
common: Communicates with vehicle, pilot, and test team; Acquires,
computes, and displays data; knows exact location of research
vehicle at all times. Continuing challenge for designers and
operators of ground support facilities to perform tasks in real time
and present integrated results to research team in real time. Paper
presents several approaches to satisfaction of requirements of
representative types of aircraft research programs at NASA
Western Aeronautical Test Range of Ames Research Center.

B88-10161

DIGITAL-DIFFERENCE PROCESSING FOR COLLISION

AVOIDANCE.

PAUL SHORES, CHRIS LICHTENBERG, HERBERT S.

KOBAYASHI, and ALLEN R. CUNNINGHAM

Mar. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MSC-20865 Vol. 12, No. 3, P. 28
Digital system for automotive crash avoidance measures and

displays diftference in frequency between two sinusoidal input

signals of slightly different frequencies. Designed for use with

Doppler radars. Characterized as digital mixer coupled to frequency

counter measuring difference frequency in mixer output. Technique

determines target path mathematically. Used for tracking cars,

missiles, bullets, baseballs, and other fast-moving objects.
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B88-10162
DATA-ACQUISITION SYSTEM FOR ROTOR VIBRATIONS
STEPHEN J. POSTA, and GERALD V. BROWN
Mar. 1988 Additional information available through: NTIS,
Springfield, VA 22161 (Tel:703-487-4650) (N87-14730)
LEW-14557 Vol. 12, No. 3, P. 30
New system trades hardware for software to reduce cost.
Composite train of interspersed blade-detection pulses produced
by gates at four probe ports on data-acquisition board. Pulses
latch count from high-speed wraparound clock counter and initiate
writing of count onto current address of memory. Result: time
corresponding to each blade passage stamped into memory.

B88-10163

SIGNAL GENERATOR COMPENSATES FOR PHASE SHIFT IN

CABLE

E. H. SIGMAN (Caltech)

Mar. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17001 Vol. 12, No. 3, P. 31
Stabilized reference signal delivered to remote unit. Signals at

two different frequencies transmitted back and forth along cable

and mixed to measure propagation delay in cable. Delay-measuring

circuitry part of feedback loop constraining overall delay at stable

value. Intended for use in system generating precise time and

frequency signals, signal-generating subsystem compensates for

phase shift in cable.

B88-10164

REAL-TIME PROCESSOR FOR SYNTHETIC-APERTURE

RADAR

KUANG Y. LIU (Caltech)

Mar. 1988 Additional information available through: NASA ST!

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17188 Vol. 12, No. 3, P. 32
Images formed aboard airplane. Data processor for

synthetic-aperture radar (SAR) operates aboard airplane with radar

equipment to produce images of scanned terrain in real time.

Providing images immediately, new processor enables SAR

operator to monitor scanning activity. Processed images recorded

on tape or transmitted to ground stations.

B88-10165

LANDING-TIME-CONTROLLED MANAGEMENT OF AIR

TRAFFIC

HEINZ ERZBERGER, and LEONARD TOBIAS

Mar. 1988 Additional information available through: NTIS,

Springfield, VA 22161 (Tel:703-487-4650) (N86-28049)

ARC-11713 Vol. 12, No. 3, P. 33
Conceptual system controls aircraft with old and new guidance

equipment. Report begins with overview of concept, then reviews

controller-interactive  simulations. Describes fuel-conser-

vative-trajectory algorithm, based on egquations of motion

for controlling landing time. Finally, presents results of piloted

simulations.

B88-10166

SENSOR-FAILURE SIMULATOR

KEVIN J. MELCHER, JOHN C. DELAAT, WALTER C. MERRILL,

LAWRENCE G. OBERLE, and GERALD G. SADLER

Mar. 1988 Additional information available through: NTIS,

Springfield, VA 22161 (Tel:703-487-4650) (N86-31792)

LEW-14533 Vol. 12, No. 3, P. 33
Outputs of defective sensors simulated for studies of reliability

of control systems. Real-time sensor-failure simulator (SFS)

designed and built for use with Advance Detection, Isolation, and
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Accommodation (ADIA) program. Equipment consists of IBM PC/XT
computer and associated analog circuitry. User defines failure
scenarios to determine which sensor signals fail and method(s)
used to simulate failure.

B88-10167

RESEARCH IN OPTICAL PROCESSING OF DATA

DAVID ENNIS, and DAVID JARED (Sterling Software)

Mar. 1988 Additional information available through: NASA STi

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

ARC-11758 Vol. 12, No. 3, P. 34
Report describes current research in optical processing of data

at NASA's Ames Research Center. Describes advanced optical

feature extractor performing Fourier-Mellin transform to generate

feature vector invariant under changes of scale and position and

responds to rotation with simple translation. Potential advantages

include high speed and low cost.

B88-10168
IMPROVED TRACKING OF SQUARE-WAVE SUBCARRIER
WILLIAM J. HURD (Caltech), and SERGIO AGUIRRE (Caitech)
Mar. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17135 Vol. 12, No. 3, P. 35
Variance of phase error reduced. Report discusses application
of 'windowing' concept to improve ability of telemetry receiver to
track phase of square-wave phase-modulation subcarrier signal.
Concept based on setting phase-tracking signal at zero outside
narrow time ‘windows', reducing noise energy in processed signal.
Result is increase in signal-to-noise ratio in tracking loop with
consequent increase in accuracy of tracking and reduction in
number of errors in telemetric data.

B88-10169

CHECKING FITS WITH DIGITAL IMAGE PROCESSING

R. M. DAVIS, and W. D. GEASLEN (EG and G Space Systems})

Mar. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

KSC-11367 Vol. 12, No. 3, P. 36
Computer-aided video inspection of mechanical and electrical

connectors feasible. Report discusses work done on digital image

processing for computer-aided interface verification (CAIV). Two

kinds of components examined: mechanical mating flange and

electrical plug.

B88-10186

SPECTRUM/ORBIT-UTILIZATION PROGRAM

EDWARD F. MILLER, PAUL SAWITZ (ORI, Inc.), and FRED

ZUSMAN (ORI, Inc)

Mar. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

LEW-14461 Vol. 12, No. 3, P. 55
Interferences among geostationary satellites determine

allocations. Spectrum/QOrbit Utilization Program (SOUP) is analytical

computer program for determining mutual interferences among

geostationary-satellite communication systems operating in given

scenario. Major computed outputs are carrier-to-interference ratios

at receivers at specified stations on Earth. Information enables

determination of acceptability of planned communication systems.

Written in FORTRAN.



B88-10215
NONINTERLACED-TO-INTERLACED TELEVISION-SCAN
CONVERTER
SERGIO MORALES (Caltech)
Apr. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.0O. Box 8757, Battimore,
MD. 21240-0757
NPO-16777 Vol. 12, No. 4, P. 22
Computer text and ordinary images displayed together without
text jitter. Scan converter enables superposition of alphanumerical
text generated by computer-driven video generator on National
Television System Committee (NTSC) standard interlaced-scan
image. Made of commercially available integrated circuits and
operates in conjunction with NTSC synchronizing-signal generator.
Standard television picture transmitted in two interlaced fields.
Without scan converter, text image moves up and down by one
line as fields change. With scan converter, text image stands still.

B88-10216
VLS| ARCHITECTURE OF A BINARY UP/DOWN COUNTER
IN-SHEK HSU (Caltech), TRIEU-KIE TRUONG (Caltech), and I. S,
REED (University of Southern California)
Apr. 1988 Additional information available through: NASA STI|
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17205 Vol. 12, No. 4, P. 24
Identical stages contain relatively-few logic gates. New algorithm
simplifies design of binary up/down counter. Design suitable for
very-large-scale integrated circuits. Contains simple ‘pipeline’ array
of identical cells. Programmable logic unit converts increment and
decrement input signals to 'U* and ‘D' signals required by algorithm
of counter.

B88-10217

CANCELING ELECTROMAGNETIC INTERFERENCE DURING

TESTS

PAUL A. ROBINSON, JR. (Caltech), and LARRY D. EDMONDS

(Caltech)

Apr. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17132 Vol. 12, No. 4, P. 26
Old technique solves modern problem. Simple amplitude-

and-phase-cancellation technique removes strong electro-

magnetic interference from received test signal, enabling

recovery of relatively weak signal from device under test. Useful

in outdoor tests of devices for electromagnetic compatibility.

B88-10218

DEVELOPMENT OF A DIGITAL FLIGHT-CONTROL SYSTEM

G. ALLAN SMITH, and GEORGE MEYER

Apr. 1988  Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

ARC-11778 Vol. 12, No. 4, P. 28
Feed-forward control path includes inversion of model of the

aircraft. Report describes concept, development, tests of digital

flight-control system for vertical-attitude-takeoff-and-landing aircraft.

System based in airborne digital computer. Combines control of

attitude and thrust in unified system for operation over full coupled

ranges of velocity, altitude, attitude, and acceleration.

B88-10270

MOBILE COMMUNICATION VIA SATELLITE

TSUN-YEE YAN (Caltech), and FIROUZ M. NADERI (Caitech)
May 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
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NPO-17041 Vol. 12, No. 5, P. 26

System mixes real-time and delayed-transmission channels.
Combination of L-band and SHF links connect fixed and mobile
equipment on ground to satellite relay. Software and hardware
architecture conforms structure of open-system-interconnection
model suggested by International Standards Organization.

B88-10271

ANALOG SENSOR OF LARGE-AMPLITUDE DISPLACEMENTS

ROBERT MISERENTINO, and WILLIAM C. WHITE (Wyle

Laboratories)

May 1988 No additional information available: For specific technical

questions contact TU Officer at Center of origin.

LAR-13731 Vol. 12, No. 5, P. 28
Noninvasive device measures large amplitudes at jow

frequencies. Low-angle, light-sensitive system tracks moving

leading edge of model. Applications include opening and closing

of automatic doors as far and fast as needed.

B88-10272

WIDEBAND DIGITAL INTERFACE UNIT

WILLIAM M. BALTAU (Caltech)

May 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17276 Vol. 12, No. 5, P. 30
Signals converted from serial to parallel and buffered for input

to computer. Wideband digital interface unit converts serial input

data bits to 16-bit words and feeds them as needed to host

computer.

B88-10273
FAST DATA ACQUISITION FOR MASS SPECTROMETER
K. A. LINCOLN, and R. D. BECHTEL (Santa Clara University)
May 1988 Additional information available through: NTIS,
Springfield, VA 22161 (Tel:703-487-4650) (N88-24538)
ARC-11785 Vol. 12, No. 5, P. 32
New equipment has speed and capacity to process time-of-flight
data. System relies on fast, compact waveform digitizer with 32-k
memory coupled to personal computer. With digitizer, system
captures all mass peaks on each 25- to 35-microseconds cycle
of spectrometer.

B88-10274

SINGLE-CHIP VLSI REED-SOLOMON DECODER

HOWARD M. SHAO (Caltech), TRIEU-KIE TRUONG (Caitech),

IN-SHEK HSU (Caltech), and LESLIE J. DEUTSCH (Caltech)

May 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16854 Vol. 12, No. 5, P. 36
Efficient utilization of computing elements reduces size while

preserving throughput. VLS! architecture is pipeline Reed-Solomon

decoder for correction of errors and erasures. Uses transform

circuit to compute syndrome polynomial. Erasure information enters

decoder as binary sequence. Applied to variety of digital

communications involving error-correcting RS codes.

B88-10275

MERGING DIGITAL DATA WITH A VIDEO SIGNAL

THOMAS J. COLLINS, Il (Technology, Inc.), WILLIAM G. CROSIER

(Technology, Inc.), and WILLIAM H. PALOSKI (Technology, Inc.)

May 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MSC-21248 Vol. 12, No. 5, P. 38
Data displayed on television image of experiment. Video images
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of experiment sent with digital data on experiment to remote station.
Digital data raw and unformatted or in form of characters. For
minimal power consumption, interface circuit built of CMOS and
HMOS integrated-circuit chips. Buffer/decoder circuit enables
experiment computer to communicate with board without excessive
loading of computer bus by board. Memory multiplexer/memory
array implements buffer-swapping scheme as one buffer is read,
other filled with new data.

B88-10276
INTEGRATED DISPLAYS FOR HELICOPTER PILOTS
HARRY N. SWENSON, CLYDE H. PAULK, JR. ROBERT L.
KILMER (IBM Corp.), and FRANK J. KILMER (IBM Corp.)
May 1988 Additional information available through: NTIS,
Springfield, VA 22161 (Tel:703-487-4650) (N86-31551)
ARC-11699 Vol. 12, No. 5, P. 39
Report evaluates three similar video displays for guidance of
helicopter pilots in low-level flight at night in adverse weather.
Computer produces guidance information for pilot by integrating
data from terrain-following radar, forward-looking infrared (FLIR)
imagery, and data from such autonomous navigation instruments
as inertial navigation systems and Doppler radar. FLIR imagery,
information on status of helicopter, and command symbols
incorporated in one head-down display.

B88-10277

RESEARCH ON THE CH-47B HELICOPTER

KATHRYN B. HILBERT, GEORGE E. TUCKER, ROBERT 7. N.

CHEN, EMMETT B. FRY, and WILLIAM S. HINDSON (Stanford

University)

May 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

ARC-11759 Vol. 12, No. 5, P. 38
Report describes equipment added to, and research capabilities

of CH-47B helicopter. Programmable symbol generator provides

display formats for wvariety of missions - those of

vertical-takeoff-and-landing aircraft and helicopters. Powerful

general-purpose  flight computer in  operation. Computer

programmable in high-level languages and supports research more

efficiently. Flight-control software developed to improve capability

of helicopter to perform simulations in flight.

B868-10330

PREVENTING ARC WELDING FROM DAMAGING

ELECTRONICS

NOEL SARGENT, and D. MAREEN (General Dynamics Corp.)

Jun. 1988 No additional information available: For specific technical

questions contact TU Officer at Center of origin.

LEW-14480 Vol. 12, No. 6, P. 48
Shielding technique developed to protect sensitive electronic

equipment from damage due to electromagnetic disturbances

produced by arc welding. Established acceptable alternative in

instances in which electronic equipment cannot be removed prior

to arc welding. Guidelines established for open, unshielded welds.

Procedure applicable to robotics or computer-aided manufacturing.

B88-10331

SYSTEM MEASURES LOGIC-GATE DELAYS

BRENT R. BLAES (Caltech)

Jun. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16646 Vol. 12, No. 6, P. 48
Many gates on chip tested automatically. Automatic testing

system measures signal-propagation delays of experimental

integrated-circuit array of logic gates. Includes controlling computer,

counter/time, and feedback-controlied timing-waveform generator.
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Multiplexer included on integrated-circuit chip with logic-gate array
to be tested. Delays measured by system serve as valuable data
for design of fast logic and memory chips.

B88-10332
THERMAL REMOTE ANEMOMETER DEVICE
JOSEPH S. HEYMAN, D. MICHELE HEATH, WILLIAM P.
WINFREE, WILLIAM E. MILLER, and CHRISTOPHER S. WELCH
(College of William and Mary)
Jun. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baitimore,
MD. 21240-0757
LAR-13508 Vol. 12, No. 6, P. 51
Thermal Remote Anemometer Device developed for remote,
noncontacting, passive measurement of thermal properties of
sample. Model heated locally by scanning laser beam and cooled
by wind in tunnel. Thermal image of model analyzed to deduce
pattern of airflow around model. For materials applications, system
used for evaluation of thin films and determination of thermal
diffusivity and adhesive-layer contact. For medical applications,
measures perfusion through skin to characterize blood flow and
used to determine viabilities of grafts and to characterize tissues.

B88-10333

DESIGNING ESTIMATOR/PREDICTOR DIGITAL

PHASE-LOCKED LOOPS

J. I. STATMAN (Caltech), and W. J. HURD (Caltech)

Jun. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17196 Vol. 12, No. 6, P. 52
Signal delays in equipment compensated automatically. New

approach to design of digital phase-locked loop (DPLL) incorporates

concepts from estimation theory and involves decomposition of

closed-lcop transter function into estimator and predictor. Estimator

provides recursive estimates of phase, frequency, and higher order

derivatives of phase with respect to time, while predictor

compensates for delay, called ‘transport iag,' caused by PLL

equipment and by DPLL computations.

B88-10334

INTERVAL COUNTER MEASURES STABILITY OF

FREQUENCY

C. A. GREENHALL (Caitech)

Jun. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-17325 Vol. 12, No. 6, P. 55
Propagation of errors and effects of dead time suppressed.

System includes precise timing-pulse generator with interval counter

and suitably programmed computer determines relative stability or

instability of frequency of two signals differing in frequency by

about 1 Hz. Designed for use in frequency-standards laboratory.

B88-10335
CONSISTENT DATA DISTRIBUTION OVER OPTICAL LINKS
DANIEL L. PALUMBO
Jun. 1988 No additional information available: For specific technical
questions contact TU Officer at Center of origin.
LAR-13672 Vol. 12, No. 6, P. 56
Fiber optics combined with IDE’s provide consistent data
communication between fault-tolerant computers. Data-
transmission-checking system designed to provide consistent
and reliable data communications for fault-tolerant and highly
reliable computers. New technique performs variant of algorithm
for fault-tolerant computers and uses fiber optics and independent
decision elements (IDE’s) to require fewer processors and fewer
transmissions of messages. Enables fault-tolerant computers



operating at different levels of redundancy to communicate with
each other over triply redundant bus. Level of redundancy limited
only by maximum number of wavelengths active on bus.

B88-10336

SYNCHRONOUS BOXCAR AVERAGER

THOMAS W. ROGERS (United Technologies Corp.)

Jun. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

MFS-28223 Vol. 12, No. 6, P. 57
Digital electronic filtering system produces series of

moving-average samples of fluctuating signal in manner resulting

in removal of undesired periodic signal component of known

frequency. Filter designed to pass steady or slowly varying

components of fluctuating pressure, flow, pump speed, and pump

torque in slurry-pumping system. Concept usefu! for monitoring or

control in variety of applications including machinery, power

supplies, and scientific instrumentation.

B88-10337
SYNCHRONIZATION SCHEME FOR PPM COMMUNICATION
WILLIAM K. MARSHALL (Caltech)
Jun. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
NPO-17033 Vol. 12, No. 6, P. 58
Synchronization achieved under difficult, low-signal conditions.
Synchronization scheme for puise-position modulation (PPM)
matches pulse, word, and frame timeslots of receiver to received
signals to ensure proper identification of received pulses. Involves
brief sequence of synchronizing pulses within each transmitted
frame and relies on periodic repetition of synchronizing pulses for
verification. Use of verification reduces number of synchronizing
pulses required but increases time required to achieve
synchronization.

B88-10338

SIMULATION OF SATELLITE IMAGERY FROM AERIAL
IMAGERY

CHRISTINE A. HLAVKA

Jun. 1988  Additional information available through: NTIS,

Springfield, VA 22161 (Tel:703-487-4650) (NB6-20934)
ARC-11714 Vol. 12, No. 6, P. 60

High-resolution-image data convolved with point-spread
function. Report describes use of higher-resolution-image data from
aerial photographs or electronic scans of ground to simulate lower
resolution images obtained if same area of ground viewed from
imaging system in orbit. Simulation technique helpful in analysis
of data received from operating satellites and in design of future
satellite-borne imaging systems.

B88-10339

NONDYNAMIC TRACKING USING THE GLOBAL POSITIONING

SYSTEM

T. P. YUNCK (Caltech), and SIEN-CHONG WU (Caltech)

Jun. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

NPO-16926 Vol. 12, No. 6, P. 60
Report describes technique for using Global Positioning System

(GPS) to determine position of low Earth orbiter without need for

dynamic models. Differential observing strategy requires GPS

receiver on user vehicle and network of six ground receivers.

Computationally efficient technique delivers decimeter accuracy on

orbits down to lowest aititudes. New technique nondynamic long-arc

strategy having potential for accuracy of best dynamic techniques
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while retaining much of computational simplicity of geometric
techniques.

B88-10340
THE MARK 11l VLBI SYSTEM
A. E. E. ROGERS (NEROC Haystack Observatory), A. R. WHITNEY
(NEROC Haystack Observatory), J. I. LEVINE (NEROC Haystack
Observatory), E. F. NESMAN (NEROC Haystack Observatory), J.
C. WEBBER (NEROC Haystack Observatory), and H. F.
HINTEREGGER (NEROC Haystack Observatory)
Jun. 1988 Additional information available through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,
MD. 21240-0757
GSC-13028 Vol. 12, No. 6, P. 62
Geodetic measurements have errors in centimeter range.
Collection of three reports describes both equipment and results
of some measurements taken with Mark il very-long-baseline
interferometry (VLBI) system. Has demonstrated high accuracy over
short baselines, where phase-delay measurements used. Advanced
hardware, called Mark Il A, developed to improve system
performance and efficiency. Original Mark ! hardware and lli A
subsystem upgrades developed as part of NASA Crustal Dynamics
Project at Haystack Observatory.

B88-10341
ADAPTIVE CONTROL FOR SPACE-STATION JOINTS
CHE-HANG CHARLES IH (Caltech), DAVID S. BAYARD (Caltech),
and SHYH JONG WANG (Caltech)
Jun. 1988 Additional information availabie through: NASA STI
Facility, Technology Utilization Office, P.O. Box 8757, Baitimore,
MD. 21240-0757
NPO-17063 Vol. 12, No. 6, P. 63
Input gain weighting added to existing adaptive-control
algorithm. Report discusses concept for adaptive control of
rotations of various appended structures about joints on space
station, with suppression of vibrations in both station and
appendages. Concept relevant to such terrestrial applications as
control of aircraft, suppression of vibrations in large buildings, and
robotics.

B88-10342

TESTS OF HELICOPTER CONTROL SYSTEM

KATHRYN B. HILBERT, J. VICTOR LEBACQZ, and WILLIAM S.

HINDSON (Stanford University)

Jun. 1988 Additionai information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

ARC-11761 Vol. 12, No. 6, P. 64
Advanced control systems being developed for rotorcraft.

Report discusses aspects of development of multivariable,

explicit-model-following control system for CH-478 fly-by-wire

helicopter. Project part of recent trend toward use of

highly-augmented, high-gain flight-control systems to assist pilots

of military helicopters in performance of demanding tasks and to

improve handling qualities of aircraft.

B88-10365

PROGRAMMABLE DATA FORMATTER

ROBERT E. MARTIN

Jul. 1988 Additional information available through: NASA STI

Facility, Technology Utilization Office, P.O. Box 8757, Baltimore,

MD. 21240-0757

GSC-13104 Vol. 12, No. 7, P. 32
System adapts data in diverse formats for transmission.

Microprocessor controls complex activities 